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PACTPOBASA MOJEJIb ITIPOCTPAHCTBEHHBIX
JAHHBIX

OcCHOBOI TpeACTaBIeHUS NPOCTPAHCTBEHHOW HH(popMaIuy,
KAaK B BEKTOPHOM, TaK U B PacTPOBOM MOJEIU [AHHBIX, SBISIOTCS
JUCKPETHBIE OllepallMOHHO-TeppuTopuanbuble  eauHuipl  (OTE).
Kaxmas OTE - 3T0 mpocTpaHCTBEHHBIH OOBEKT, I KOTOPOTO
IPEIoIaraeTcss 0JHOPOJHOCTh MMEIOLIeHCS O HEM aTpUOYTHBHOMN
UH(POPMALIUU C TOYKHU 3PEHUS H3y4aeMOTO SBIICHHUS.

B pactpoBoii mogenu ganubix OTE cooTBeTcTBYIOT siueiikam
PETYJISIPHOM WJIM HEPETrYyJApPHOW CETKH, KOTOpas TMOJHOCThIO
MOKPBIBAET  TEPPUTOPHIO  HCCienOBaHuA. Pasmepsl  sSYeHKH
IIPEANOJIAralOTCs CYLIECTBEHHO MEHBIIMMM XapaKTEpHOIO pa3Mepa
IPEJCTaBISIEMbIX ~ IPOCTPAHCTBEHHBIX OOBEKTOB M SIBJICHUM.
Haubonee nomynsipHo MCIOJIb30BAHNUE PETYISIPHBIX MPSAMOYTOJIbHBIX
CETOK, SYEHKH KOTOPBbIX B KapTOrpapuuyecKoi MPOEKLUU SIBISIFOTCS
KBaJlpaTaMH WUJIU MPSIMOYTOJIbHUKAMHU.

Pactposas MOJEIIb MIPOCTPAHCTBEHHO-PACIIPEIEIECHHBIX
JTAHHBIX 3aJa€TCS YKa3aHUEM F€OMETPUUYECKUX MapaMeTpoB pacTpa u
3HaueHUN aTrpudyTa B KaXJIOM sueilke pacTpoBoil cerku. Takoe
IIPEICTABICHUE HA3BIBACTCS PACMPOBLIM CJLOEM.

I'eomeTpus pacTpoBoii Mmoaesun

['eomeTpuyeckue (MIpOCTpaHCTBEHHBIC) MapaMeTPhbl PACTPOBOMA
MOJENIN ONPEAEIISIIOT:
1) xoopauHATHl LIEHTpa JIEBOM HMKHEW SA4YEHKH CETKU B
JIEKAPTOBOM CHUCTEME KOOPAUHAT MPOEKIUH - (X0, Y0);
2) pa3Mep siu€HKH - a MO TOPU3OHTAIH M b MO BEpTUKAIU
(B eaHUIIAX U3MEPEHUSI KOOP/IMHAT);



3) pa3Mep ceTku - YUCJIO CTPOK N U YHCIO
CTOJIOIIOB M.

/I/v

(X0,Y0) 1 m

> X

KoopannaTsl eHTpa sUeiky, pacroyioKeHHON B i-OH CTPOKE H j-OM
cTOJIOIIe CEeTKM, ompenenstores kak (Xo+ (j-1)-a,yo+ ({-1)b).
Howmep cTpoku u HOMep crosibna siueiiku (i, j) MHOra Ha3bIBaIOT €€
KOOpAMHATaMU B €JMHUIIAX PacTpa.

Pacrtpossle ciion

JlBa BHIa MNpPOCTPaHCTBEHHO-pAcCIpeeieHHOH HH(opMauu
MOYET OBbITh MPEJICTABICHO Ha PACTPOBBIX CIOSAX. ITO MHPOpMALUs
0 CBOICTBax caMoil HcciieayeMoi TeppUTOpUH (IIPOCTPAHCTBEHHO-
HenpepbiBHasgs MHpopManusi) U uHpopMmanus o0 o0OBeKTax,
pAacIoNIo’KEHHBIX Ha HcclenyeMoil Teppuropun. B kaxayro sueiiky
pacTpoOBOM CETKM TMOMENIaeTcs 3HaueHHe MM KOAMPOBAHHOE
3Ha4YeHHE MIPOCTPAHCTBEHHO-PACHIPEIEICHHON HepEeMEHHOI
(atpubyT):

305 | 304 | 307 | 307 | 308
302 | 300 | 298 | 299 | 301 | ...
299 | 298 | 296 | 300 | 301 | ... OTMETKH BBICOT (M)
297 1296 | 295 | 294 | 295




IR 0 | Her oObekTa
2 |2 |1 1 1 e
0 |4 |4 24 |4 eIbXO03YTO/THsI
o 4 |1 |1 |1 2 | Jleca
4 | ABTomoporu

Jns 3amucu  Takod HHPOpMAIMM  OOBIYHO  JIOCTaTOYHO
MEPEYUCIICHNs BCEX SYEEeK C YKa3aHHEeM WX MPOCTPaHCTBEHHOI'O
MOJIOKEHUs (KOOpAUHAT IEHTpa SUEHKU) U COOTBETCTBYIOIIUX UM
3HaueHul aTpudyTa:

X Y ATPUBYT
3HaueHune 3HaueHue 3HaueHune
3HaueHune 3HaveHue 3HaueHne

Eciii HECKOJIBKO pPAacTPOBBIX CJIOEB HUMEIOT OJUHAKOBBIC
FGOMeTqueCKI/IC HapaMeprI, TO 3HAUYCHHA COOTBGTCTByIOHII/IX
MIPOCTPAHCTBEHHO-PACTIPEICIICHHBIX ~ [EPEMCHHBIX  MOTYT  OBITH
3amnycalbl B OJHOHN TaOJIHIIE:

X Y ATPUBYT 1 | ATPUBYT 2 | ... | ATPUBYT k
3Hauenue | 3Ha4yeHUE 3HaueHue 3HaueHune ... 3HaueHne
3Hauenue | 3Ha4yeHUE 3HaueHue 3HaueHue ... 3HaueHne

Taxkoe MPEICTABIICHUE HACTIOB3YETCSA BO MHOTHUX

reoMH()OPMAlIMOHHBIX ~ CHUCTEMax U  MO3BOJISIET  NPOBOJUTH
OOJBIIMHCTBO OMNEpanuii, CBS3aHHBIX, B TEpPBYI0 OYEpenb, C
aTpuOyTUBHON HHPOpMAIHEH.

B cayuae, xorza ¢ moMoIis0 pacTpoBOM MOJIeTH HEOOXOIUMO
npencTaBuTh UHPopManuioo 00 00beKkTax (MpOCTPaHCTBEHHO-
JTUCKpEeTHass MH(pOpMAaIMs), 3aHUMAIONINX 3HAUYUTENbHYIO IUIOIIAh




Y / WM TOKPBIBAIOIIUX HE BCIO U3YYaEMYI0 TEPPUTOPHUIO (HAIpUMED,

HaCeJICHHbIE MyHKThI PECITYOINKH), TO dPPeKTHBHEE:

1y

2)

CO3/1aThb PAacCTPOBBIM CJOW, T€ B SYEHKH, MPEIACTABIIAIOLINEC
O00BEeKTH, B KayecTBE AaTpuOyTa TOMECTUTh YHUKAJIbHBIC
UICHTU(PHUKAIIMOHHBIE HOMepa (MACHTU(PUKATOPHI) OOBEKTOB;
aTpuOyTHBHYI0 HH(pOpManuio 00 0oOBEeKTax 3amucaTth B BHIE
TaOJIMLBI, OAHA M3  KOJOHOK  KOTOPOM  COJEPKUT
UJICHTU(PHUKATOPHI BCEX OOBEKTOB, a OCTAJIbHbIC KOJOHKH -
aTpuOyTUBHBIC JaHHBIE O CBOMCTBaX OOBEKTOB. CBS3b MEXKIY
reoMeTprei 00beKTa (STUeiKaMu, MPEJACTABISIONUMEI 00BEKT), U
atpubyraMu OOBEKTa OCYIIECTBISETCS C HCIOJIb30BAaHUEM
unentudukaropa (ID) oobekra.

Huxe mnpuBeneHo Takoe IIpeNCTaBIEHHE TPEX OOBEKTOB C

UICHTUPUKAIIMOHHBIME HOMepamu 1, 2 1 3 Ha pacTpoBO# ceTke 5X5

ssueek. OOBEKTHI 2 U 3 ABIISIOTCS CBI3HBIMH, a4 00BEKT 1 — HECBA3HBIM

(cocrosimuii U3 NBYX (pparMeHTOB):

11222
12223
212 |13]3]3
313131311
313131111

ATpuOyTtuBHas MHQOpMAIMs, B 3TOM cilyyae, NpEACTaBIsAETCS B

BHUJIC CAMOCTOSTEILHOTO Habopa 3arucen:

ID | ATPUBYT 1 ATPUBYT 2
1 3HaueHUE 3HaueHNe
2 3HaueHUe 3HaueHue
3 3HaueHue 3HaueHue

Ecnu ¢ noMomibio paCTPOBOﬁ MOACIN Tpe6yeTc;1 MNpEACTAaBUTDb

60J1b1110€ YUCIO0 O0BEKTOB PA3JIMYHON MPUPOJIBI, OO0 MPeCTaBUTh

SABJICHUS, HCIIPCPBIBHO PACTPCACIICHHLIC I10 BCeM TCPPUTOPHUU, TO



npeaAroYTUTCIIbHBIM GYI[GT OpeaACTaBJICHUEC B BHIC OTACIbHBIX

pacTpOBBIX CJIOEB.

Oepeebs

Ooporn

- 5 Pensed

Ooma

Tunsl aTpuOYTHUBHBIX JAHHBIX

Wudpopmanus, mpencraBieHHas Ha PaCTPOBBIX CIIOSAX, MOXET
OTHOCUTBCSI K TOMY WJIM HHOMY THUIy JaHHBIX — HOMHHAJIbHOMY
(kaTeropuanbHOMY, Ka4eCTBEHHOMY), OpAMHAIIBHOMY
(TOPSIIKOBOMY, PAHTOBOMY) WJIM CKAJISIPHOMY (KOJIMYECTBEHHOMY,
YHUCI0BOMY). Tun Oanubix onpeoensem, KaKumMu Memooamu 3mu ciou
Moz2ym 06pabamuleams s, AHATUIUPOBAMBCA U 8U3YATUSUPOBAMBCAL.

Ckansipuvie TiepeMEHHbIE TNPUHUMAIOT YHCIIOBBIE 3HAYEHUS,
U3MEPECHHBIE HAa HEKOTOPOW HMHTEPBAJIBHOW, OTHOCUTEIBHOW WIIH
abcomtoTHON 1mkanme. OHUM MOryT OBITh HENpPEpbIBHbIE HWIIHU
muckpetHble.  CkansipHble  BEJIMYMHBI  MOTYT  CpPaBHUBAThCA,
YIOPSAIOYMBATECSA, CKJIAJBIBAThCSA, BBIYMTATBCA U T.J. B KadecTtBe
npuMepa  HENpPEepbIBHBIX  MEPEMEHHBIX  MOXHO  NPUBECTH
TEMIIEpaTypy, a TUCKPETHBIX — YUCIEHHOCTh HACEIICHHUS.

Opounanvuvie TIEPEMEHHbIE M3MEPEHbl Ha OpJIWHAIbHON
mIKajie, HWMEIoIed  yHnopsaodeHHble Kareropuu. Hampumep,

9



OpAVHAJIbHAsl TIEPEMEHHAsl «CTENEHb HPHUCYTCTBUS BUIA» MOXKET
UMETh 3HAUEHUS: «BUJ OTCYTCTBYET», «BUJ IMPUCYTCTBYET», «BUJ
COJIOMUHUPYET», «BUJ TOMUHUPYET». K TakuM NepeMEeHHbIM MOKHO
OTHECTU PA3JIMYHBIE OAJIbHBIE OLIEHKU C OUEBUIHBIM YIIOPSI0UEHUEM
3HaueHuM. J[ns OpAMHANbHBIX JAHHBIX I[PUMEHUMBI TOJBKO
Olepaluy CpPaBHEHUS M pPaH)XKUPOBAHMS: «PAaBHO», «HE DPaBHOY,
«00JIBIICY, KMCHBIIICY

Homunanvnole IIEPEMEHHBIE IIPUHUMAIOT 3HAuYEeHUS,
U3MEPECHHBICE Ha HEKOTOPOM HOMMHAJIBHOW IIKaJIe, COCTOSIIEH W3
HAaUMEHOBAHUN KaTEeropuil, KOTOpbIE HUKAK €CTECTBEHHBIM 00pa3oM
He ymnopsjouuBaroTcs. Hampumep, HOMUHanbHas MepeMeHHas
«JIecHble  (OpMaLUU» MOXKET HMETh 3HA4YCHUS «IyOpaBbI»,
(JIUIHSKW», «OCUHHUKW», «OEpE3HAKH», «COCHSIKUY», «EIbHUKW.
Eciin B HOMUHANIBHBIX LIKaJaX UCIOJIBb3YIOTCS YUCIIA, TO OHU CIyXKaT
TOJIBKO JUIsl pa3JIMUYEHUs OT/IENbHBIX KaTErOpUil, 3aMEHss Ha3BaHUS U
uMeHa. Hukakux cOOTHOIIEHM, KpOME paBEHCTBA WJIM HEPABEHCTBA,
MEXly TAKUMH 3HAUEHUSMU HeT.

Ecnim Ha pactpoBOM ciioe TpelncTaBlieHbl OOBEKTHI C
UCIIOJIb30BaHUEM B KauecTBe aTpulyTa UX HACHTU(PUKATOPOB, TO
TaKkyl0 MH(pOpMalMI0 MOKHO paccMaTpuBaTh Kak HOMHHalbHYyI0. U
HAao0OpOT, €CIM HEKOTOPOE CBOWCTBO TEPPUTOPUU IPEACTABIECHO
HOMMHAJIbHOM  NEepeMEHHOM  (Hampumep, THUO  TO4YBBI), TO
COBOKYITHOCTH f4YE€EK C OJIMHAKOBBHIMH HEHYJIEBBIMH 3HAYCHUSIMHU
MO’KHO MHTEPIPETUPOBATH KaK OOBEKTHI.

[IIxambr MOTYT TPUBOJIUTHCS OAHA K APYroM: CKaJIpHAs MIKaia
— K OpJMHAIBHOM WIM HOMHUHAJIBHOM, OpAMHAJIBHAs IMIKaJIa — K
HOMUHAJIbHOW. Takoe «IOHMKEHHME» IIKaldbl BEIeT K IOTepe
HEeKoTOpor yactu uH(popmaruu. OOpaTHBIE OIEpaIdu CYUTAIOTCS

HEKOPPEKTHBIMH.

10



JTAHHBIE JUISI TIPAKTUYECKNX 3AJTAHU

[lycte wmccnemyemass Tepputopuss mo ¢Gopme MpeAcTaBiIseT
coboii kBaapar (B kaprorpaduueckoil MPOEKIHUH) ¢ KOOPIAUHATAMHM
neBoro  HmwkHero ymma X;=584000m,Y;=111000mM wu
KOOPIMHATAMH MPaBoTo BEPXHETO yria
X2=635000 M, Y,=162 000 m. Ctopona kBazapaTta — 51 km; oOmas
mIomaabs Tepputopu - 2601 KM

Jns  tepputopun  coOpaHa  pa3nMYHAs ~— TEMaTUYecKas
MIPOCTPAHCTBEHHO-PacTpe/IeICHHAs uHpopmarus, IS
MPEJICTABICHUS] KOTOPOM UCHOIB3YETCS pacTpOBasi MOJENb JaHHBIX.
Best tepputopus pa3buta Ha COBOKYMHOCTH SYEEK PperyssipHOMR
PSIMOYTOJIBHOM CETKHU:

- LEHTPHl YIJIOBBIX SYEEK COOTBETCTBYIOT yrjaM KBajpaTa
TEPPUTOPUH;

- pazmep kaxaou staeiiku - 100x100 Mm;

- pa3mep ceTku - S11x511 sueexk.

Bcero nano 13 pacTpoBBIX CIIOEB, KaXIbId M3 KOTOPBIX
onpenensieT NPOCTPAHCTBEHHOE paclpe/ielieHue 3HAaYeHUM TOW WU
WHOM TEMaTUYECKOW NEPEeMEHHOM HOMUHAIBHOTO WIIM CKaJISPHOTO
(HempephIBHOTO, BEIIECTBEHHOT0) TUMA!

Nwms cios Conepxxanue Tun ga"nHBIX
topo.lay uuppoas Mmozens penbeda (M) | HEmpepbIBHBIN
geol.lay a0COIOTHBIE OTMETKU KPOBIIU HETPEPbIBHBIN

MOJICTHJIAIONIEH I'e0JIOTHYECKON
MMOBEPXHOCTH (M)

water.lay MECTOIIOJIOKEHUE BOJOTOKOB U | HOMHWHAJIBHBIN
BOJIOEMOB

11



CTaHIINI

tree.lay MECTOIOJIOKEHUE JIECOB HOMUHAJIbHBIN

road.lay MECTOIIOJIOKEHUE JOPOT HOMUHaJIbHBIN

build.lay MECTOIIOJIOKEHUE CTPOECHUMN HOMUHAJIbHBIN

soil.lay THUIIBI I0YB HOMMHAJIbHBIN

rain.lay pacrpeiesieHle TOJJOBOM CYMMbl | HEMPEPHIBHBIN
0CaJIKOB (MM/TOJ)

rainstorm.lay | pacnpeneneHue TMBHEBBIX HENPEPBIBHBIN
0CaJKOB (MM/TOJT)

logging.lay MECTOIIOJIOKCHHIE BRIPYOOK HOMUHAJIBHBIN

dump.lay MECTOIOJIOKEHUE CKIIAJ0B HOMUHaJIbHBIN

well.lay MECTOIOJIOKEHUE KOJIOILIEB HOMUHAJIBHBIN
(CKBa)XHH)

firestat.lay MECTOIOJIOKEHUE TIOKAPHBIX HOMUHaJIbHBIN

I[J'IS[ HOMHUHAQJIBHBIX TIEPEMCHHBIX TMPUBCACM HUX KOIAOBLIC

TaOJIHIIBI:
Wwms cnost Kog 3HaueHue
water.lay 0 cymia
1 BOJOTOK
2 BOJIOEM
tree.lay 0 HET Jjieca
1 nyOpaBbl
2 JIUTTHAKA
3 OCHHHUKHU
4 Oepe3HIKn
5 COCHSIKH
7 KYJIBTYpHI 1y0a
8 KYJIBTYPBHI €JIH
9 KYJBTYPBI COCHBI

12




road.lay HET JI0pOrH
TPYHTOBAas

a1occe

HET
CeInTL0a
MIPOM30HA
CBaJIKa
Kapbep

build.lay

soil.lay BOJIOTOK
BOJZI0EM

JIEPHOBO-TIOA30JIUCTHIC
JIEPHOBO-KapOOHATHBIC TUITHYHBIE
JIEpHOBO-KapOOHATHBIE
OIO/30JICHHBIE

6 CBETJIO-CEphIE JIECHBIE

7 cepbl€e JIECHbIE

8 TEMHO-CEpPbIE JIECHBIE

9 YEPHO3EMBI OITOA30JICHHbBIC

10 YEPHO3EMBI BBILIEIOYEHHBIE

11 YEPHO3E€Mbl TUITUYHBIE

12 JIyTOBO-4E€PHO3EMHBIE

13 TOp(siHO-O00T0THO-HU3UHHBIE

14 JyTrOBO-00JIOTHBIE

15 COJIOAb JIYTOBO-00JIOTHAS

19 AJUTFOBUAJIBHBIE JEPHOBO-
HAaCBIIIICHHBIC

N PR WN =AW =OND=O

HCT
€CTh

logging.lay

dump.lay HET

€CTh

well.lay HET

€CTh

HET
€CTh

firestat.lay
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BU3YAJIMN3AIUA PACTPOBBIX CJIOEB

Jns  kaprorpaduyeckoro  oToOpakeHHs  (BH3yallM3alliu)
reOMH(pOPMAILINU, TPEICTABICHHON Ha pacTPOBBIX CIOSX, MOTYT
NPUMEHSTHCS  Pa3jIMYHBbIE METOJABI: METOJ H30JMHUH, METO.
[[BETOBBIX IIKAJI, METOJ] aHAIMTHYECKOW OTMBIBKH, BH3YyalIU3allUs B
BUJIC TPEXMEPHOH IMOBEPXHOCTH, METOJl T'PATUCHTOB, Ap. BrIOOD
METO/1a BU3YyaJIU3aI[K 3aBUCUT OT TUTIA JAHHBIX PACTPOBOTO CIIOSL.

Bn3yaﬂn3auuﬂ pacTpoB ¢ HOMMHAJIBHBIMHU JAaHHBIMHA

Jlist oToOpaskeHust pacTpa ¢ reonHpopManueii HOMUHAIILHOTO
TUINIA [PEIBAPUTEIIBHO CO3/AETCs Je2eHdd, TAE KaxaoMy H3
BO3MOXHBIX 3HAYCHHH OTOOpakaeMOW NMEPEeMEHHOH 3a/JaeTcsi CBOM
user. Ilpy BH3yanmusamuu ciios Kaxzaas s4elKa pacTpOBOM CETKH
OKpAILIMBAETCSI TEM LIBETOM, KOTOPBIH COOTBETCTBYET, COIJIACHO
JIETeH/Ie, 3HAYCHHIO IIEPEMEHHON B IAHHOU STYEHKeE.

‘J * NHAHAKK

DCHHHMKIA

'l ‘ CENCECE |
COCHAKM

A
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Buzyanuzanusi pacTpoB €0 CKAJISIPHBIMM JAHHBIMHA

Ecnu Ha pacTpoBOM cCllO€ MPEACTaBIEHO IMPOCTPAHCTBEHHOE
pacnpeniesieHie 3HAaYeHUM HEKOTOPOM MEepPEeMEHHOM Z CKalIsipHOTO
TUMA, TO JUIS €r0 KapTorpapuueckoro oTOOpa)KeHHsI TaKKe MOMKET
NpUMEHATbCS LBeToBass Imkana. [Ipu sTOoM Jjerenaa cosnpaercs
cienyomuM obpazom. CHayana ONpEAENsoTCS JBa YHUCIOBBIX
3HA4YCHUS - Zmin U Zmax. OTH 3HA4eHUs JUOO0 TNPUPABHEHBI
MUHUMAJIbHOMY U MaKCUMaJIbHOMY 3HAa4eHHsIM aTpuOyTa Z 1o BCeM
sa4yeiikaM ceTkH, MO0 TPOCTO 3aJaroTcsl uccienopareneMm. Jlamee
dbukcupyeTcss YuciIo Iuana3oHoB Kk, HA KOTOpOE JENUTCS MHTEPBA
(Zmin, Zmax). Ilocne yero mis xaxkaoro u3 k nmama3oHoB 3agaeTcs
cBOil 1Ber. L[BeTa Auama3zoHOB MOTYT OBITH 3a/1aHbI JINOO BPYUYHYIO,
anbo aBToMaTHuecku. B mocrmegHem ciiydae i [EPBOrO U
MOCJIETHETO0 JIMala30HOB LIBETa 3aJar0TCi BPYUHYH, [UISI BCEX
OCTQJIbHBIX JUANa30HOB LIBETA OIPEIEISIETCS aBTOMATUYECKH II0
CIEKTPY - CO3/IaeTCs LIKajla IBETOBOTO MEPEX0/a OT LIBETa MEPBOTO
JIMara3oHa K IBETY MOCJIEeAHEro, cocrosuas u3 k rpaganui.

IIpn Bu3yanu3anuu Kaxaas s4YelKa pacTpOBOM  CETKHU
OKpAaIIMBAETCs LBETOM, KOTOPBIA COOTBETCTBYET TOMY AMANa3OHY
JIEreH/bl, B KOTOPBIM IIONAJAET 3HAUYECHHUE IEPEMEHHON Z B ITOMU
SAYEHKE.
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MNPOCTPAHCTBEHHBIN AHAJIN3
B PACTPOBBIX I'NC

OnHO 13 OCHOBHBIX NMPEUMYILIECTB PACTPOBOM MOJEIH — 3TO
OTHOCHUTCIIbHAsA MPOCTOTA BBIMOJHCHUSA PA3JIMYHBIX AHAJIUTHYCCKUX
ornepauuii. Ha ocHoBe aHanmm3a u 0OOpabOTKM CYIIECTBYIOLIMX
pacTpoBBIX CJIOEB C IIOMOIUBK pa3IMYHBIX ONEpalMid U HX
KOMOWHAIMI MOTYT OBITh IOJyYeHBI (BBIUYMCIICHBI) HOBBIC CIIOU.
byneM paznuuaTh cienyrole Kiaacchl onepalnuil Haj pacTpOBBIMU

CJIOSIMU:
- anzebpa kapm,
- onepayuu c o0veKmamu,
- onepayuu, y4umasleéaroujue nPoCMpParHcmeeHHbliL KOHMeKCH .

Otmerum, 4TO nr00ast omepauus Haja JBYMsI pPacTPOBBIMU
CJIOSIMH MOJKET OBITH BBIMIOJIHEHA TOJBKO B TOM cllydae, eciu o0a
CJIOSI IMEIOT OJJUHAKOBBIE TEOMETPUIECKUE TapaMETPhl: KOOPAUHATHI
HOCHTPOB JICBBIX HMIKHUX SYCCK CCTOK COBHIAAAIOT, pa3MCpPbl AYCCK
OIWHAKOBBI, CJIOM HMCIKOT OJMHAKOBOC KOJIMYCCTBO CTPOK U
CTOJIOLIOB.

Auredpa kaprt

OnepauHH anrerLI KapT (I/IX €lI€ HAa3bIBAIOT TOYCYHBIMH
onepanrsiMu U JIOKAJIbHbBIMU OHCpaHI/IHMI/I) BBITITOJIHAKOT aHaJIu3 U
BBIUMCIIEHHS OTACIbHO B KaXIOH s4YCHKe paCTpOBOﬁ CCTKH,
pe3yibTaT oncpanun B sSTYEKe HE 3aBHCHUT OT 3HAYEHHH B COCETHUX
sueiikax. C IIOMOIIBIO 3THUX onepaunﬁ MOKHO IIOJIYYHTb HOBBIN
paCTpOBLIﬁ CIIOM W3 OJHOIO0 MM HECKOJbKHX BXOJIHBIX CJIOCB,
MMpUYICM 3HAYCHUC Ka)XXOI0li sSYeMKH HOBOI'O CJIO0S 3aBHCHUT TOJIBKO OT
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3HAYCHUH SUYEeK BXOJHBIX CIIOEB, HMMEIOUIMX TE€ € PacTPOBBIC
KOOPJIWHATBHI.

Anrebpa KapT obecrieynBaeT uCcleIoBaTeNe
(YHKIMOHATBHBIMU CPEACTBAMHU Ui KOHCTPYHPOBAHUS CIIOKHBIX
QITOPUTMOB ~ OOpabOTKM ¥ aHAIM3a  PACTPOBBIX  JIAHHBIX,
OPEOCTAaBIsACT  MHCTPYMEHTBI IS CO3JaHMsI  Mojenen
IPOCTPAHCTBEHHOT'O PACHIPEICICHHS U3y4aeMbIX ()EHOMEHOB.

B 3aBucuMocTy OT THMa aTpuOYTHUBHBIX JaHHBIX HOBBIE CIIOU
MOTYT OBITh TOJYYCHBI C MOMOIIBIO apugpmemuueckux OTEPaUH,
Jlocudeckux omepanui, onepauuil cpaguenus, ycio8Ho20 onepamopa,
a TaKXe nepekoouposkou Ha 0a3e NEePEeKOJUPOBOYHBIX TaOIHIIL.
O6patute BHHMMaHMUE, 4TO IIPUMEHEHHUE, Harpumep,
apu(METHUECKUX oOrepanuid TpeOyeT HaIW4Hs CKAJISPHON IIKabl
u3Mepenuii. Ecnm  3HaueHWsIMM  s9€€K  SBISIOTCS  KOJBI,
O0ECCMBICIICHHO TNPUMEHATh K HAM  apu(@METHYECKHEe WU

CTaTUCTHUYECKUE (DYHKITHH.

ApudmMernyeckue onepanumn

71,72 — BXOJIHBIE CJIOU CKAJIIPHOIO TUIIA
73 - HOBBIH CJION CKAJIIPHOTO TUIIA
23=71+72 CIIO)KEHUE
73=71-72 BBIUUTAHUE
23=71*72 YMHOKEHHE
73=71/72 JIeJICHHE

3HAYEHHE B siUEHKE PE3yJbTUPYIOLIETO CIIOS
Z3 =Min (Z1,72) |Z3 Oyzaer paBHO MEHBIIIEMY U3 3HaYCHHI B
3TOM siuelike cnoeB Z1 u Z2
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3HAYEHUE B siUCHKE PE3yJbTUPYIOLIETO CIIOS
73 =Max (Z1,7Z2) | Z3 6ynet paBHO OOJIbIIIEMY U3 3HAYCHHUI B
3TOM stueiike cnoeB Z1 u Z2

Z3=Ln (Z1) HaTypaJIbHBIN JIorapum
73 =Logl0 (Z1) JECATUYHBIN JToTapudm
U IpyTHe.
Hanpumep:
Z1 72 Z3=71+72
5 8 4 3 4 5 8 |12 ] 9
12 | 10 | 5 14 | 12 | 12 => 26 | 22 | 17
3 9 | 10 26 | 20 | 18 29 | 29 | 28
Z1 72 73 =Max (Z1,72)
8 4 |10 3 6 2 8 6 | 10
10 ] 12 | 0 10 | 2 2 => 10 | 12 | 2
5 6 8 6 4 | 18 6 6 | 18

[pumep 1: Co3nath cioit depth 3Ha4eHUN MOIIHOCTH 3PO3UOHHOMN
MOBEPXHOCTH Ha HCCIICTYEeMOU TEPPUTOPHH.
Pemienue: depth = topo — geol.

Onepanuy cpaBHeHUS

71,72 — BXOJIHBIE CJIOU CKaJISIPHOTO WJIM OPJMHAIILHOTO THIIA
Z3 — HOBBIN CIOH HOMHUHAJIBHOTO (OMHAPHOTO) THUMA
73=(Z1>72)
Z3=(Z1<7Z2) €CJIM YCJIIOBUE BBINOJHSIETCA, TO 3HAYEHUE

73 =(Z1>=72) | pesynbrara |, nunaye 0
73 =(Z21<=72)
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Z3=(Z1<>72) |ecnu YyCIOBUE BBINOJIHACTCSA, TO 3HAUYCHUE

73=(Z1=72) pesyabrarta 1, unaue 0

Hanpuwmep:
Z1 72 7Z3=(Z1<72)
8 4 10 3 6 2 0 1 0
10 | 12 0 10 2 2 => 0 0 1
5 6 8 6 4 18 1 0 1
IIpumep 2: Co3gaTh CIIOH BO3BBILIEHHOCTEN elev - y4acTKOB

TEpPPUTOPUH, TJ€ BbICOTA HAJ ypoBHEM Mops 6osee 300 m.
Pemenue: [IpumenuB  omepamuil  CpaBHEHHUS,  HOIYyYUM
HOMMHAJIIBHBIA CJOH, TJe OTOOpa)kaloTCs TOJBKO BO3BBIIICHHBIC

TEPPUTOPUHU:
elev = (topo > 300).
topo elev
305 | 304 | 307 111]1
302 300|298 | = 0
299 | 298 | 296 010]0

Jlormyeckue onepanuu

71,72 — BXOAHBIE CJIOM HOMUHAJIBLHOTO WM OPJAMHAIBHOTO THUITA
73 — HOBBIH CJIOM HOMUHAJIBHOTO (OMHAPHOI0) THUIIA

Z3=71And 72 | nioboe HeHnyneBoe 3Hauenme Z1 wu 72

Z3=710r7Z2 | TpakTyerci KakK «HUCTHHa» - 1, HyJIeBoe

Z3 =Not Z1 3HaveHue 7.1 u Z2 — xax «J10xbp» - 0

[TpaBuia, HOPOXKIAIOIIKME PE3YIIHTAT:
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Z1 | 72 Z1 And 72 Z1 OrZ2
0 0 0 0 Z1 Not Z1
0 1 0 1 0 1
1 0 0 1 1 0
1 1 1 1
Hanpuwmep:
Z1 Z2 Z3=71And Z2
1 0 0 0 0 1 0 0 0
2 2 0 0 1 0 => 0 1 0
0 0 2 1 0 0 0 0 0

[Ipumep 3: Cozparb cnoit bridge, coaepkamuii MeCTOTOIOKCHUS
(MacKku) MOCTOB.

Pemienue: bridge = water And road.

[TomoOHBIM 00pa3oM C TOMOIIBIO JIOTHYECKUX OTEpaAIluii MOXKHO
TIOJTyYHUTh:

ml = road And (Not water) — Macka «CyXxux» JOpOT — BCE JIOPOTH,
HCKJTIOYast MOCTHI;

m2 = (Not road) And (Not water) — macky OTCYTCTBHSI JOPOT
BOJIBI.

Onepanyy nepeKoaMpoBKH

Z1 — BXOJIHOM CJI0M HOMUHAJIBHOTO WJIM OPJIMHAIIBHOTO THIIA
T1 — MepeKOANPOBOYHAs TabauIa
73 — HOBEIH CIIOH

nepekoaupoBouHas Tabmaumna T1 kaxxaomy
Z3 =recodel(Z1, T1) | Bo3MO)kHOMY 3HaueHut0 Z1 CcTaBUT B

COOTBETCTBHEC HOBOC 3HAUYCHUC
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71,72 — BXOJHBIC CJIOM HOMMHAJILHOT'O THUIIA
T2 — MEPEKOTMPOBOYHAS Ta0JIHIIA

73 - HOBBIU CJ10M1 HOMUHAJILHOTO THUIIA

nepexkoaupoBoyHas Tabauna T2 kaxmaon
Z3=recode2(Z1, Z2, T2) | nmape BO3MOXHBIX 3HaueHuUl Z1 u Z2
CTaBUT B COOTBETCTBHE HOBOE 3HAUYEHUE

Z1 — BXOJTHOM CJIOM CKaJISIPHOTO THIIA
L1 — €ro JIereqaa
73 — HOBBII CJI0¥ HOMHUHAJILHOI'O THUIIA

MePEKOAMPOBOYHAS TAOJIHUIIA CIICIIHAIIBHOTO
BUJa - Jerenga L1 - kaxaoMy 3HAYSHHIO
/3 =recode3(Z1,L1) | Z1 craBUT B COOTBETCTBHE HOMEDP
nuara3ona (kjacca) JIeTeHIbl, B KOTOPBII
I0I1aJIa€T 3TO 3HAUYCHUE

Hampuwmep:
Z1 T1 Z3 =recodel(Z1, T1)
2 2 3 1 |46 5.1 | 5.1 ] 438
1 1 3 2 |51 => 46 | 46 | 4.8
1 2 2 3 148 46 | 5.1 5.1

[pumep 4: CosznmaTe cioil mine, COAEPKAIIUN MECTOMOIOKECHHS
KapbepoB.

Pemienue: 1). Hcmonb3ys KOMOBYHO TaONHIly HOMHUHAIBLHOTO
pactpoBoro cios  build, ONpEeneNSAIOMIET0  MECTOMOJOXCHUS
CTPOEHHH, MOCTPOUM NEPEKOIUPOBOYHYIO Tabnuiy tablel:

S W~ O
- o O OO
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2). IIpumenuMm  omHYy — U3 omnepalyii  NEePeKOAUPOBKU:
mine = recodel (build, tablel).

[Ipumep 5: Coznate cioit kucnotHoct (pH) mous pH.

Pemenue:

1). Ucnonb3yst KOJIOBYIO TaOiMIly cliosi soil (TUM MOYB), MOCTPOUM
MEPEeKOTUPOBOYHYIO TabIHUILy table2:

3 7.6
4 5.3
5 6.8
6 7.3
7 5.8
8 6.8
9 7.1
10 6.4
11 6.2
12 8.0
13 7.3
14 6.8
15 5.4
19 5.5
2). IIpumennm omnepaunuo MIEPEKOIUPOBKHU:

pH =recodel (soil, table2).

[Ipumep  6: Co3mare  ciowt  bridgetype,  couepKamuii
MECTOTIOJIOKEHHUSI MOCTOB C YKa3aHUEM MX Tuma: 1- uepes pexy, 2 —
4yepe3 BOJAOEM.

Pemenne:

1). Wcnonb3yst 3HaA4eHHWS KOJOB CJIOEB water U road, TOCTPOUM
NEePEeKOIMPOBOUHYIO TabauIly table3:

1 1 1

1 2 1
2 1 2
2 2 2
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2). IlpuMeHnM onepanuio NepeKOJUPOBKHU:
bridgetype = recode2 (water, road, table3)

[pumep 7: Co3naThk cloil steps CTyNEHEW BBHICOT B COOTBETCTBUM C
JIETEHI0M:
legend

0-60 1 — HU3UHBI
60 - 120 | 2 — cpeHUE BBICOTHI
120 - 900 | 3 — BO3BBIINICHHOCTH

> 900 4 — ropHbIE TEPPUTOPUHU

Pewienue: steps = recode3 (topo, legend).

YcCJa0BHBIN onIeparop

Z1 — BXOJHOM CJI0M HOMUHAJILHOTO WJIM OPJMHAIBHOTO TUIIA
72,73 — BXOIHBIE CIOW CKQJIAPHOTO, WM OPAUHAIBHOTO, WIH
HOMHHAJIbHOT'O THIIA

74 — HOBBIU CJIOM TOT'O K€ THIIA, uTo U Z2, 73

mo0oe HeHyseBoe 3HaueHue Z1 Tpakrtyercs
KAaK «MCTHHa», HyJIeBOe 3HadeHue Z1 — kak
«JI0KBbY;

74 =it (Z1,72,73) | ecnu  ycinoBue BbINONHSETCA, T.e. Zl1
«HACTHHA», TO 3HAYEHHUE pPEe3yJbTaTa PABHO
Z2, uHaue paBHO Z3 (Korjga yclIOBUE HeE

BBITIOJHSETCS, T.€. Z1 «I0XKb»)

Hanpuwmep:
Z1 72 Z3 74 =if (Z1,72,73)
1100 84|10 3 |6] 2 8 6 2
11 1]10(/10]12] 0 10]2] 2 |= 10 | 12 | 2
0102 51618 6 | 4|18 6 4 8




Hpumep 8: M3BecTHO, YTO Kaphepbl OyAYT HCIOJIB30BAaHBI O]
OTKphIThIe pa3pabotku. I[lpu stom 40 M rTpyHTa OyAeT CpHITO.
Boraucnute cnoit penbeda toponew, BO3HUKAIOIIETO B pe3yibTare
pa3paboToK.

Pemnienue: mocnenoBaTeabHO MPUMEHUM TpPU ONEpalMy  aareOpsl
KapT

1). topo40 = topo - 40

2). mine = recodel (build, tablel)

3). toponew = if (mine, topo40, topo)

3ananue

['MIIOTETHYECKH  YEepHHMKA  IPOM3PACTaeT  TOJIBKO  IIpU

BBITTOJTHEHUH CJICAYIOIIUX YCIOBHIA:

1. THII IOYBBI — CBETJIO-CEPHIE JIECHBIE HITU CEPHIE JIECHBIE,

2. >ddexTuBHBIC 0CaaKH (CyMMa BBINAJAOIIAX OCAJKOB 3a
BBIYCTOM OCAJKOB, ITOTJIOMICHHBIX JEPEBBAMHU) COCTABIISAIOT
6omnee 400 mm/Tom.

I0e Ha  wuccnedyemou — meppumopuu — dmu  YClO8US

8bll’lOJZH}ZIOmCﬂ? C03damb C/lOlZ NOMeRYyualbHblX apealos

pacnpocmpanerus YepHUKU.

2 !aHBI:

- CJIOM THUIIOB IOYB $0il;

- CJIOW JIECHOU PaCTUTENILHOCTH free;

- CTIOM rain pacmpeeNeHus ToJJOBOM CyMMBI OCaIKOB (MM/TOJT)
Ha TEPPUTOPUH,

U Ta0JIMIa MPOLIEHTOB MOTIOIEHHUS OCAIKOB B 3aBUCUMOCTHU OT
IIOPO/IbI IEPEBBEB!
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Jlecnas mopoja Kon nmopoast % MoTrI0IIEeHUS
Her neca 0 0%
JlyOpaBbl 1 20%
JInnHaxu 2 15%
OCUHHUKH 3 15%
bepesnsiku 4 15%
CocHSKH 5 10%
Kynbtypsl ny6a 7 20%
KynbTypsb! enu 8 10%
KynbTypbl cocHBI 9 10%

Onepanum ¢ o0beKTAMU

Onepanuu ¢ 00bEKTaMHM aHATU3UPYIOT U 00pabaThIBalOT
pacTpoBble CJIOU, Ha KOTOPBIX IpeAcTaBieHa HHGpopMalUs O
MECTOMOJIOKEHUAX OOBEKTOB (3T ONEpaly HHOTAA Ha3bIBAIOT
30HAJIBHBIMU OIIEPALUSAMH).

Kaxxnpiii 00BEKT UMeEET CBOM YHUKAJIbHBIN
UCHTUPUKAIMOHHBIT HOMep (MAEHTU(HUKATOP), KOTOpBIH Ha
pacTpoOBOM CJIO€ 3alMcaH B sueiKax, MPEACTaBIAIOUIMX OOBEKT.
OOBEKT MOXXET OBITh CBA3HBIM — COCTOSIIIUM M3 OJHOIO YdacTKa
COCE/ICTBYIOILIUX SIYEEK, MJIM HECBA3HBIM - COCTOSIILIUM M3 JIBYX WU
OoJiee pazeIeHHbIX YUYaCTKOB.

PacTpoBblii cioif, Ha KOTOPOM HPEACTaBIEHbI 0OBEKThI, MOKHO
paccMaTpuBaTh Kak CIOM C JaHHBIMM HOMHHaJIbHOro Ttuma. U,
HAao00OpOT, Ha pacTpoOBOM CJI0O€ C HOMHUHAJIBHBIMU JAHHBIMU
COBOKYITHOCTH $Y€€K C OJUHAKOBBIMM HEHYJIEBBIMH 3HAYCHHUSIMHU
MOYKHO MHTEPIPETUPOBATH KaK OOBEKTHI.
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Onepanus BelIeJIeHUS U I/II[eHTI/I(l)HKaHI/II/I

CBSI3HBIX 00bEKTOB

Lens 3TOM omepanuy BBIICIUTH Ha CJIOE CBSI3HBIE OOBEKTHI C
NPUCBOCHUEM WM YHUKAIBHBIX HJIEHTH(UKATOpOB. Pemenue
MPUHUMAETCSI Ha OCHOBAaHUU aHaJIU3a COCE/CTBA SYEEK U PAaBEHCTBA
3HAQYEHUI B HUX: CYUTAEM, UYTO €CJIU JIB€ COCEIHHE SUEHKH UMEIOT
OJIMHAKOBOE 3HAYCHHE, TO OHU MPHHAICKAT OTHOMY OOBEKTY.

7.1 — BXOIHOH CJIOM HOMHHAJIBHOI'O THUIA - WMCXOIHBIE 0OBEKTHI

72 — HOBBII CJIOM HOMUHAIBLHOI'O THUIIA - CBA3HBIE OOBEKTHI

3HauUeHUE B sUelKe ciosi Z2 paBHO HOBOMY
72 =clump (Z1) | nunentudukaropy CBSI3HOT'O 00BeKTa,

BKITFOYArOIICTO0 JaHHYIO ﬂ‘leﬁKy

Hanpumep: nanbl ueTblpe 00bEKTa ¢ MJICHTH(PUKALUOHHBIMU
Homepamu 1, 5, 7 mu 9. OObekTol 1 M 5 SABISIOTCSA CBS3HBIMH, a
00BEKTBl 7 U 9 — HECBA3HBIMU (COCTOSILIUMH U3 JIBYX (pparMeHTOB
Kax/plif). Ha HOBOM ciioe moiydaeM LIECTh CBSI3HBIX OOBEKTOB C
UICHTUPUKAIIMOHHBIME HOMepamH 1, 2, 3, 4, 5 u 6. Sueiiku ¢ kogoM
7 obpa3zoBanu /aBa HOBBIX OOBEKTa ¢ HJEHTH(UKaTopamu 2 u 6;
SYEUKH € KOJIOM 9 — /1Ba HOBBIX 00beKTa ¢ uaeHTU(ruKaTopamu 1 u 5.

Z1 Z2 = clump (Z1)
91919119 |7 |7 5(]5|5|5|6|6
1|1 (199 |9 4 |44 |5|5]|5
919 7 - 111 2
9|17 |7 |7 |7 |7 112 2 22 |2
92191919 9 |7 1 11 1 | &
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Boluncjenue miomajaeid 00LeKToB

Ecnu wu3BecTeH pasMep SYEHKUM CETKH, TO JIETKO MOKHO
BBIUHCIIHTH IJIOMA/b, 3AaHUMAEMYIO KaXIbIM OOBEKTOM.
Z1 — BXOJIHOH CJIOM HOMHUHAIBHOIO THIA - O0BEKTHI

Z2 — HOBBIM CJION CKaJSIPHOT'O THUIIA - TUIOIIAb OOBEKTOB

3HAYEHUE B d4eiike cios Z2 paBHO
72 = objectArea (Z1) |mnomaau oObekTa co ciuos 21,

BKIIIOYAOMIETO JaHHYIO smefn(y

Hanpumep: nycts sueiika umeet pazmep 100 m x 100 m = 1 ra, Torga
HOJIyYUM CJIEYIOIIKE TUIOIAU B Ta:

Z1 72 = objectArea (Z1)

1711711711719 |9
S| S |5 |17117]17
175555 |17
1711715151519
170919191919
171171717 |17 | 9

O[O |\O[\O|— O
O | J|\O|—|—|O
O [ |n|—=|—|\O
O || Nn|Wn|\O|\O
O ||| |\O|
BN ENEENE NG NI RN |

[pumep 9: Cospate cioi soilarea TIOMAACH, 3aHUMAEMbBIX
paBJ'II/I‘IHI)IMI/I THUIIAMHU I10YB.

Pemienue: soilarea = objectArea (soil).

BoluKciaeHne CTATUCTHK JJIs 00LEKTOB

Kpome miomany g 00beKTOB, ONPEISIEHHBIX HA PACTPOBOM
CJI0€, MOTr'yT OLITH IIOACYUNTAHBI 3HAa4YCHUA Pa3IIUYHBIX
CTaTUCTUYCCKUX XAPAKTCPUCTHUK (cpe)J;Hee 3HA4YCHUE, MHWHUMYM,
MakCHUMyM M T.I.) KakoW-TMOO THEepeMEeHHOM, 3aJaBaeMoil Jpyrum

PacCTpOBBIM CJIOEM. HpI/I BBIYMCIICHUHNU CTATUCTHUKU JI KaXXIa0Ir'o
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OTJENBHOr0 00BEKTa YUUTHIBAIOTCS TOJBKO 3HAUEHUS SYEEK BTOPOU
CETKH, IPUHAJIEKAIUX 3TOMY OOBEKTY.

B 3aBucMMOCTH OT THIIa TaHHBIX BTOPOTO CJIOS, JJISi OOBEKTOB
IEpBOTO CJIOSI MOTYT OBITh MOJCUYMTAHBI, HApPUMEp, CIEAYIOIIHNE

CTaTUCTUKHU.
Z1 — BXOJIHOH CJIOM HOMUHAJIBHOIO TUMA - OOBEKTHI
72 — BXOJIHOW CJIOW CKQJSIPHOTO THIA - JaHHbIE, IO KOTOPBIM

BBIUNCIISIIOTCS. CTATUCTUKU
73 — HOBBIM CJION CKaJSIPHOTO THUIIA

3HaYeHHE B sA4Yeiike cios Z3
pPaBHO CcpeAHeMy 3Ha4YeHUI0 Z2,
73 = objectAverage (Z1,7Z2) | BBIYUCIEHHOMY I10 BCEM sYEHKaM
00BEKTA co cJiost 71,
BKJIFOYAIOUIET0 JaHHYIO STYEHKY
73 = objectVariance (Z1, Z2) | nucnepcus Z2 st 00beKkToB Z1

7.1 — BXOJHOH CJION HOMHHAJIBHOIO TUIA - OOBEKTEHI
7.2 — BXOJHOM CJIOM CKAJIIPHOTO WJIM OPJIMHAIBLHOTO THIA - JTaHHbBIE,
110 KOTOPBIM BBIYUCIISFOTCS CTATUCTUKHU

7.3 — HOBBI CIIOM CKaNIpHOTO TUIIA

MHUHHUMAJIBHBIC 3HAUYCHUS 22 JJI
00BexToB Z1
MaKCHMaJIbHbIE 3HaueHHus Z2 uis
00BeKTOB Z1

73 = objectMin (Z1, Z2)

73 = objectMax (Z1, Z2)

Z1 — BXOJIHOH CJI0i1 HOMHHAJBHOI'O THUIIA - 00BEKTHI
72 — BXOJHOHM CJIOM HOMHHAJIBHOTO WJIM OPAMHAIBHOIO THUMA -
JIaHHBIE, I10 KOTOPBIM BBIYUCIISFOTCA CTATUCTUKHU

73 — HOBBIH CJION CKaJISIPHOI'O TUIIA

YUCJIO pa3HbIX 3HAa4eHUH Z2 B
73 = objectDivers (Z1,Z2) | npenenax o0bekToB Z1 (oreHka
HEOJJHOPOAHOCTH, pa3HOOOpa3us)
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Hanpuwmep:

71 72 73 = objectMin (Z1, Z2)
1 1 0 3 6 2 2 2 0
1 1 0 10 | 2 2 s 2 2 0
0| 2|2 6 4 18 | 0 4 4
3 3 0 3 4 3 3 0

[Ipumep 10: Co3nate cioit soiltopo, KOTOPBIN COAEPKUT 3HAYCHUS

Cp€AHUX OTMETOK BBICOT [JId PAa3IMYHbIX THIIOB II0OYBbBI Ha

UCCIIETyeMOI TEPPUTOPUH.

Pewienue: soiltopo = objectAverage (soil, topo).

3ananus

Bapuaum [. CocHOBBbIE Jieca Ha JaHHOW TEPPUTOPUU YACTUHYHO
UCTIONIB3YIOTCSL  JUII  KOMMEpPUYeCKOH BBIpYOKH. BripyOka
HKOHOMHYECKH TPHUTOHA, TOJBKO €CIH IUIOMAIbh ydacTKa ¢
cocHoii Oomee 40ra. Cozdambv cnoti  MecmMONONOHCEeHUU
Y4acmro8 npueoOusix 0Jisl 8bIpYOKUL.

JaHo: CcIIOM JIECHOW paCTUTENBHOCTH free.

Bapuanm 2. C/x xoomepaTuBy HEOOXOJUMO NpUOOpecTH
y4acTOK 3E€MJIM JJIs IIOCEBAa CBEKJIBbI HA JAHHOW TEPPUTOPHH.
VY4acTok 3eMJIM SKOHOMMYECKH BBITOJHO HCIIOJIB30BATh JUIS
10CEeBa, TOJBKO €CIM IUIONIA/lb Yy4acTKa ¢ YepHO3eMOoM Ooiee
100ra. Cozdame  cnoul — MecCmMoOnonioMHCeHuti  yY4acmko8
NPUSOOHBIX OJisl NOCEBA CEEKIIbL.

JlaHo: ciol TUIIOB MOYB sOil.

Bapuaum 3. Kaxosa obwas niowaos meppumopuil,
NPU2OOHbIX ONsL npouspacmanus yeprnuku? CM. Tpeablayliee
3a/laHue.
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Onepanuu, yYyuTHIBaIOIIHME NMPOCTPAHCTBEHHbIH KOHTEKCT

OTH onepanuyu aHAJM3UPYIOT CBs3b AYEHKU C €€ OKpYKEHHEM
(B pszle cucTeM UX Ha3bIBalOT (hOKAIbHBIMU ONEpalUsiIMU). 3HAUYCHUE
KOKIOU SYCHKU Pe3yIbTUPYIOLIETr0 CIIOSl ONpEAeNsieTcs Ha OCHOBE
aHaJIM3a Pa3IMYHOrO POJa COOTHOILIEHUN C COCETHUMU SUeHKaMU, U
3aBHCUT KaK OT 3HAYeHUs caMOM SYeWKH, TaK U OT 3HaueHUM
coceqHuX sueeKk 00pabaThIBAEMOro CIIOs.

CkoJb3s1111e€ OKHO M ONepalii B HEM

OcHoBOl psiia METOJ0B OOpabOTKM M aHaiu3a PacTPOBBIX
JAHHBIX, YYUTHIBAIOLIUX MPOCTPAHCTBEHHBIX KOHTEKCT, a MUMEHHO
OTHOLIEHUSI COCEJICTBA, SIBIISIETCS HCIIOJIb30BAHUE «CKOJIB3SIIEI0»
OKHa.

Ckomp3siiee OKHO — 3TO CBOET0 pojia «IajeTKay, y KOTOpou
BbIIEJICHA OJHA SYeilka [ OTBETa, a OCTAJIbHBIE OTPAXKAIOT
cocenctBo. OKHO MOXeET OBITh pa3HBIX (OPM: TPSIMOYTOJIBHOE,
KpecTtooOpa3Hoe, JIMHEWHOe (CM. PUCYHOK HIDKE) M T.1. B camom
IpPOCTOM M Hauboiee pacHpoOCTPaHEHHOM Cly4ae OKHO — 3TO
KBajgpaTHass ceTka kxKk suyeek, pa3MepoM MEHbILIAs, YeEM
AQHAJIM3UPYEMBIM  pacTpPOBBIM CIIOM. fldelika BBIXOJHOTO  CJOA
COOTBETCTBYET ILIEHTPAJIbHOM SYEHKE OKHA, MOATOMY pa3Mep OKHa

0OBIYHO BBIOMPAIOT HEYETHBIM.

Jns  xaxmoW SYEHWKH BBIXOJHOIO CJIOS HOBOE 3HAYEHHE

BBIUMCIISIETCSl KaK HEKOTOpas (YHKIMS OT 3HAUYEHUH TeX S4eeK
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UCXOJHOIO CJI0sl, KOTOpbIE IOMNajid B OKHO C LIEHTPOM B JAHHOU
syeiike. Hanpumep, BbeIOpaTh HauOosbllee 3HAYEHHE M3 BCEX
UMEIOIIMUXCA B OKHE (M MOMECTUTh €ro B LEHTPAIbHYIO SUYCUKY
okHa). Ecnn oOpabareiBaeMas siuelika HaXOAUTCS Ha TPAHUIIE pacTpa
(TO ecThb KakKHe-TO SYeMKM OKHA BBICTYNAIOT 3a Kpasl pactpa), TO B
Hee MO0 TIOMENIAIOT HYJIEBOE 3HA4YeHHe, JIMOO BBIYHCIICHUE
IPOBOAMUTCS IO PacTpy, JOMOJIHEHHOMY C IOMOUIbIO 3€PKaJIbHOIO
OTOOpaXKCHHUS.

B 3aBucumocTu OT THIA aTPUOYTUBHBIX JAHHBIX B CKOJIB3SIIEM
OKHE MOT'YT OBbITh BBIIIOJIHEHbI, HAPUMED, CIECAYIOIINE ONEepaIiH.
Z1 — BXOJIHOM CJIOM CKQJISIPHOTO TUIIA
Z2 — HOBBIH CJION CKAJIIPHOTO THIIA

Z2 = winave (Z1,k) | cpennee 3nadenue Z1 B okne kxk

Z2 =winvar (Z1,k) | nucniepcus Z1 B okne kxk

Z1 — BXOJIHOM CJIOM CKaJISPHOTO WJIM OPJAMHAILHOTO THIIA
72 — HOBBIN CJIOH

72 = winmax (Z1, k) | makcumanpHoe 3HaueHue Z1 B okHe kxk

7Z2 = winmin (Z1, k) | muaumManbHoe 3HaueHue Z1 B okHe kxk

72 = winmed (Z1, k) | mennana Z1 B okne kxk

Z1 — BXOJHOMU CJI0W HOMMHAJIBHOTO WM OPAMHAIBHOTO THUIIA
Z2 — HOBBI CJION CKaJISIPHOTO THIIA

YHUCJIO PA3HBIX 3HA4YEHHUI Zl, IIO0IIaBIINX B

72 = windiv (Z1,Kk) | okHO kxk sTYeeK (omenka

HEOJIHOPOJHOCTH, Pa3HOOOPa3us)

Hanpuwmep:
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Z1 OKHO 3%3 72 = winmax (Z1,3)

1121371 34444
23441 N 34444
12334 5[5|5]44
553211 5[5[5[44

Hpumep 11: Kapra MomHocTH 3p03MOHHON MOBEPXHOCTH (oM depth —
CM. mpuMmep 1) ciuimkoMm 3anrymieHa (MHOTO «IIMKOB» M «IMOKY).
Coznath TpW BapuaHTa CIIIAKEHHOIO CJIOS MOIIHOCTH 3PO3MOHHOM
noBepxHocTu. Mcnonb3oBars okHa c k =4, k=16, k = 32.

Pemienue: mnpuMEHHMM K HCXOJHOMY CJIOK depth omepanuio
BBIUMCJIEHHSI CPETHETO B CKOJIB3AIIEM OKHE pazMepa kxk

1). depth_varl = winave (depth, 4),

2). depth_var2 = winave (depth, 16),

3). depth_var3 = winave (depth, 32).

Opumep  12:  Co3marb Tpu  BapuaHta  ciios  (KapThl)
IMPOCTPAHCTBEHHON HEOJHOPOJHOCTH IIOYBEHHOIO IIOKpPOBAa Ha
uccienyemoil tepputopuu. Mcmnonb3oBath okHa ¢ k=4, k=16,
k =32.

Pemenue: nmpuMeHHUM K CIIOK0 THUIOB MOYB $0il OMEpalui0 OLEHKU
HEOJIHOPOJHOCTH B CKOJIb3411IEM OKHE pazMepa kxk

1). soil_div_varl = windiv (soil, 4),

2). soil_div_var2 = windiv (soil, 16).

3). soil_div_var3 = windiv (soil, 32).

JIMCTAHIITHOHHOE IPE00PaA30OBaAHNE

JlaHHas omepauusi BBIYUCISAET U1l KOXKIOW SIYEMKU pacTpOBOM
CEeTKM KpaTyaillee pacCTOSIHUE 0 3aJaHHOW SYEHMKH WM TPYMIbI
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aueek. Kak mpaBuio, 3aJaHHBIMU sYEHKaMU SIBJISIIOTCS HEHYJIEBbIE
SYEUKH BXOJHOTO CJIOSI HOMMHAIBHOTO THUIIA - IIeJIEBbIE OOBEKTHI.

Paccrosiane Moxet ObITh aOCOMIOTHBIM («I10 BO3AYXY») JHOO
OTHOCHUTEJIBHBIM C YYE€TOM COIIPOTUBJIEHMSI CPEMBI.

B kauecTBe CONpPOTUBIEHMS paccMaTpUBaIOTCA 3aTparshl,
HEOOXOAUMBIE JUISI TPEOJNOJICHHs €AMHHUIBI  paccTosHus. B
YaCTHOCTH, 3TO MOXET OBITh BpeMs IMPEOJOJICHHUS E€AWHUIIBI MyTH
WIM CTOMMOCTb CTPOUTENIBCTBA JOPOTU [UIsl €IMHULBI IIyTH.
ConpoTuBi€HHE MOXXET UMETh IIOCTOSHHYI BEJIMYUHY WIH
MEHATbCA 10  Teppuropuu. B nociaenHem  ciaydae  OHO
IPEACTABISIETCS CIOEM CONPOTHBIICHMS, 3aJalOUM 3HAYCHHE
CONpOTUBIIEHUSI B Kaxaoh suelike pactpa. Clodl pacCTOSAHUH,
NOJIyYEHHBI C  y4e€TOM CONPOTHUBIIEHHS, YacTO Ha3bIBalOT
«CTOMMOCTHBIM penbedom». Eciam conmpoTHBiIEHHE OIMHAKOBO BO
BCEX sYEWKax M paBHO 1, TO omepanys BBIYHUCISIET AOCOIOTHBIC
pacCTOSsIHHUSL.

Z1 — BXOHHOMU CJIOIf HOMUHAJILHOTO TUIIA — IE€JIEBBIE OOBEKTHI

Z2 — BXOJIHOM CIOW CKaJpHOIO TUIA WJIM KOHCTaHTa — CJION
CONPOTHUBIICHUI

Z3 — BBIXOAHOM CIIOH CKaJIIPHOTO TUIIA — CJIOW PacCTOSTHUMN

BBIUMCIIIET B  KaXIoW  sueiike 73
KpaT4yailliee pacCcTOSIHUE 10 HEHYJIEBBIX
qyeek Z1 ¢ y4eToM CONpPOTHBIICHUS
73 =spread (Z1, Z2)

(croumoctn) Z2;

npu Z2 = 1 mnony4aem aOCOJIOTHBIE

paccTosTHUS
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Hanpuwmep, ecnm HCmosib30BaTh CaMblii MPOCTOH CHOCOO

OIICHKH a0COJIFOTHOTO pACCTOSIHUSL - BBIYKCICHHE EBKINIOBOTO

PacCTOsAHMA B CAUMHULIAX pacTpa, TO INOJIYUIUM:

Z1
L[1]ofoTo
1[1]ofo]lo N
ofofofo]o
o[2]ofo]o

Omuako wwame B [HUC s

Z3 =spread (Z1, 1)

olol1[2] 3
olol1]2

11 [vV2]+5]+10
1lol1]2] 3
BBIUUCIICHUA pac CT Oi[HI/Iﬁ

UCIOJIB3YIOT METOJl, OCHOBAaHHBIM Ha pacuerax paclpOCTpaHEHHs

CBETOBBIX BOJH B cpene mno npuHuuny Ppenens-Itoirenca.

HanmomuauMm »T1OT IPpUHLOMUIL: KaxJaasd TO4YKa, 10 KOTOpOI\/JI Jomiia

CBCTOBAasA BOJIHA CTAHOBUTLCA MCTOYHHKOB BTOPHYHBLIX BOJIH,

KOTOPBIC PACIIPOCTPAHAIOTCA BO BCCX HAIIPABJICHHAX.

73 =spread (Z1, 1)

Hanpuwmep:
Z1

1/1]0]0]0

1/1]0]0]0 -

0/]0(0]0]O0
0/]2/0]0]0
Wnn npyrou npumep:

Z1 Z2
111(0(0]0 Ij1|(1]1]1
111(0[0]0 1/1]5]1]1
0/0]0]0]0 1/1[5]1]1
0(2/0[0]0 1/1]5]1]1
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111]5V2]4]3+2
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[pumep 13: Cnoit well coaepXKUT MacKy MECTOMOJIOKEHUS
KOJIOZILIEB, MCIIOJIb3YeMbIX Ui 3a00pa MHUTHEBOW BOABI Ha AHHOMN
TeppuTopuu. Bokpyr kojonaueB B paauyce 1 KM OpraHu3yroTcs
3amuTHBIe 30HBI. Co31aTh CIION Zone ¢ MacKOM 3alllUTHBIX 30H AJIs
JAHHO! TEPPUTOPHH.

Pewienue:

1) MHcnons3ys JMCTaHIIMOHHOE IMpeoOpa3oBaHHe, MOIYUYUM
BCIIOMOTATENbHbIN  clio  welldist paccTOSIHUIL 110  KOJOJIEB:
welldist = spread (well, 1).

2) Ilpu ycnoBuu, 4TO pacCTOSIHUS BBIYUCIIEHBI B METPaX, C IOMOIIbIO
orepanuu cpaBHeHus noinyuum: zone = (welldist < 1000).

[pumep 14: Bopma TpancmopTupyeTrcsi OT KOJOAIEB 4epes
BOJIOITPOBOAHYIO CE€Th. [Ipy 3TOM B cpeHEM Ha IPOXOKICHUE BOAOMN
1 M nytn yxomut 3 cex. Co3narb cioil timel 3Ha4Y€HUN BpPEMEHU
HEOOXOOUMOro MJii TOro, 4yToObl B sUEHKYy MNpuIUIa BoJa U3
OyKaiIero K HeHl KOJIoAIa.

Pemienue: timel = spread (well, 3).

[Ipumep 15: Cnott firestat naeT MacKy MECTOIOJIOKEHHUSI MTOKAPHBIX
CTaHIMWA Ha naHHOW Tepputopuu. Co3natb CloM time2 BpEeMEHH,
HEOOXOAUMOTO IS JIOCTHODKCHHUS KaXKIOM SYCHKU TOXKapHOU
MalIMHOM M3 Omykaiiueidl moXapHOW CTaHIUHU NpPU YCIOBHUM, YTO
no)kapHasi MallllHA CIIOCOOHa eXaTh Mo 0€3/I0POKbI0 CO CKOPOCTHIO
20 xM/4ac, 1o rpyHToBOM Jopore - 50 km/4yac, no mocce - 80 km/4ac.
Pemenne: B kauecTBe COMpOTUBIEHHUS HCIOJIb3yeM BpeMs (CeK),
HEOOXOAMMOe I MPOXOXKIACHUS TMOXKAPHOW MalmMHOW | M ImyTH,
KOTOpoe OyleT 3aBUCETh OT OTCYTCTBHUS WM HAJIWYUS B SUCHUKE
JOpord TOro wid wuHoro Tuma. OHO ompenenseTcs Kak:
3600 / (ckopocTth x 1000), (cex/m).
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1) MWcnonb3ys 3HaueHUs KOJAOB cJosl  road, TOCTPOUM
MEPEeKOIMPOBOYHYIO TabuIly table:

0 0.18
1 ]0.072
2 10.045

2) IlpumeHUB omepanuio MEPEeKOJUPOBKU, U3 CIOS road TOIYyIUM
CJIOW CONpOTUBIICHUH ftime: ttime = recodel (road, table).

3) MUcnonp3ys AMCTAaHIIMOHHOE MpeoOpazoBaHHE, IOIYYUM
pe3yabTat: time2 = spread (firestat, ttime).

AHaJu3 pejabeda

Hwkxe paccmarpuBaeTcst TpyIina onepaiuii, KOTOpble SBISIOTCS
OCHOBOW METOJIOB aHaJM3a PaCTPOBBIX JIAHHBIX, MPEICTABISIONINX
POCTPAHCTBEHHOE PacIpe/ieIEHUe OTMETOK a0COTIOTHBIX BBICOT, TO
€CThb penbed) MECTHOCTH. Takue pacTpoBBIC CJIOM HAa3bIBAIOT
nudpoBbiMu MoaensMu BeicOT (LIMB) unu nudpoBeiMu MOAETISAMH
penbeda (LIMP).

AHanu3  penbeda  BBIONHAETCA ~ NPU  MPOBEICHUU
TUAPOJIOTUYECKUX HCCIeN0BaHUN (ompezeneHue myTeid BOJOTOKOB,
XapaKTePUCTUK BOJAOCOOPHBIX IIIOIIAJCH, OacCEHOB), IPU aHATHM3E
MOBEPXHOCTHOTO CTOKA, IPU UCCIEIOBAHUHU DPO3UOHHBIX MPOIIECCOB,
B JIaHITATHOM aHAIK3E U T.1I.

Onepanuu aHanuza penbeda TPUMEHSIOTCS U IS PacTPOBBIX
CIO€B,  TpPaKTyeMbIX  KaK  «CTOUMOCTHOH  penbed» U
paccMaTpuUBaeMbIX  TMpPH  peHIeHMH  3aJad  JIaHAmadTHOTrO
TUTAHUPOBAHM S, SKOHOMHUYECKOM reorpauu u Jap.

Kpymusnua u sxcnosuyus ckionos

Kpytusna ckiona (YKJIOH) - 3TO yrojl MeXJIy TOPHU30HTAIbHOM

IJIOCKOCTBIO U INIOCKOCTBIO, KACATEIbHOM K 36MHOM MOBEPXHOCTH B
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HEKOTOPOW TOYKE. YKIOH, KaKk NpPaBWJIO, M3MEPSIOT B TIpajycax
(u3mensiercst ot 0 no 90°). dopmyna A BBIUMCIECHHS YKIOHA B
TOYKe ¢ KoopauHatamu (X, Y) v BBICOTOM Z B penbede uMeeT BUI:

360 ( oz jz ( 7z jz
—aretg, || — | +| —|
2 X oY

a ee ceToyHas anmnpokcumanus Ha ocHose [IMP:

360 (z(x+h,y)—z(x—h,y))2 (z(x,y+h)—z(x,y—h)j2
——arctg + ’
2 2h 2h
rae (X, y) — KOOpAMHATBI LEHTPA SUYEUKH, B KOTOPOW BBIYUCIIACTCS
oneHka; h — mar cerku (h =a=>b ans perynsipHoil pacTpoBoil CETKH
C KBaJpaTHbIMU s4eiikamu); z (-,°) - 3Hauenue [IMP B
COOTBETCTBYIOIIEH STYCHKE.

OKCHO3ULMS - 3TO Yrojl, OTCUUTHIBAEMBII 110 YaCOBOM CTpEIIKE
(cM. pUCYHOK) MEXIy HampapieHneM Ha CeBep W HalpaBlieHHEM
BEKTOpa IpaJueHTa (HAMpaBJICHUEM «CaMOIr0 KpPYTOro MoabEMa») B

TOYKCE.

Oxkcno3unus (B rpaaycax, usmensercs ot 0° o 360°) onpenensercs
1o ¢opmyse:
360 /A4

270 -2 arete( %2 1 94y,
I e ¢
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a ee anmpoxcumanus o LIMP Oyzer:
z(x,y+h)-z(x,y-h) / z(x+h,y)-z(x-h, y)j

270— 360 arctg[
2

2h 2h
Z1 — BXOJIHOM CIIOM CKaJISIPHOTO THUIIA - penved
/2 — HOBBIN CJIOW CKaJSIPHOIO THUIA - KpyTH3HA CKJIOHOB

Z2 =slope (Z1) ‘ 3HAYEHHE YKJIOHA B Ipajycax

Z1 — BXOJIHOM CIIOM CKaJISIPHOTO THUIIA - penbed
Z2 — HOBBIU CJIOHN CKAISIPHOTO THIIA - OKCIIO3ULIUS CKJIOHOB

3Ha4YE€HHE SKCno3uuuu B rpaaycax ot 0 mo 360
Z2 = aspect (Z1) | no yacoBo# cTpenke, rae CeBepy COOTBETCTBYET
0 rpaxycoB

Ipumep 17: Cozpate Kapty ykiIoHOB myslope. KakoBa
MUHUMaNbHAas W  MaKCHUMallbHas  KpPyTHM3HAa  CKJIOHa  Ha
paccMaTpuBaeMOU TEPPUTOPUN?
Pewienue: myslope = slope (topo).

[Ipumep 18: BoluynciauTh YKIOHBI ISl KapThl YKIOHOB. YTO 03Ha4YaeT
MOJIYYeHHBIA pe3ynbTaT?
Pewienue: myslopel = slope (myslope).

[pumep 19: IlocTpouTs KapTy 3KCHO3UIMI CKIOHOB C JIETE€HAOM,
OTpa)KAOILEH XOJIOHBIE U TEIIbIE SKCIIO3ULIUN.

Pewienue:

1) co3maeM cioi SKCO3UINI CKIOHOB: myaspl = aspect (topo),

2) noctpouM jaereHnay legend:

0°-90° 2 -Cpenne
90°-180° | 3 - XomoaHO
180°-270° | 1 - Tenno
270°-360° | 2 -Cpenne
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3) IpUMEHUM OIlEepaIUIO IEPEKOAUPOBKHU:
myasp2 = recode3 (myaspl, legend).

3onbl sUOUMOCTU

Z1 — BXOJHOU CJION CKaJSIPHOTO THUIIA - penbed

72 — BXOJIHOM CJIOM HOMHUHAJIBHOTO THMA - TOYKH 0030pa
Z3 — HOBBI CIIOW HOMUHAJIBHOTO (OMHAPHOTO) THIIA - 30HBI
BHUJIUMOCTHU

OIpeneNseT 30Hbl BUIUMOCTH, MACKUPYS
. SYCUKH CI0st 73, BUJMMBIC W3 HEHYJIEBBIX
73 = visible (Z1, Z2) i
syeek (Touek oO3opa) cioss Z2 Ha (oHe

penbeda Z1

IIpumep 16: Co3naTh cioi viszone 30H BUIUMOCTH C TOXKApPHBIX
CTaHIIUH.
Pemienue: viszone = visible (topo, firestat).

Hanpaesnenue noxanvuwix nomoxos (LDD)

Ota omnepauus Uid 3aJaHHOTO cllosi penbeda HaXOAUT B
KOKJION sYeiike HampaBjieHHE HanbOosjee KPYTOTO YKJIOHAa BHW3,
KOTOpOE ONpEEIIIeT HalpaBJIeHUE JIOKATbHOIO CTOKA.

Hamnpasnenus KOAUPYIOTCS CIIETYIOIIUM oOpa3zom:
COOTBETCTBUE HAIIPABJICHUH HMX KOJaM aHAJIOTWYHO COOTBETCTBHIO
Ha KJIaBUIIAaX CO CTPEJKaMu U HudpamMH Ha KJIaBUaType KOMIbIOTEpa
(cMm. pucyHok Huxe). Hampumep, kox 9 B HEKOTOpo# sUeiike
COOTBETCTBYET JIOKaJbHOMY HAINPaBJICHHUIO MOTOKA B OJMKaNIIYyIO
BepXHIOIO JieByro sueiiky. Kox 5 mpexacraBnser sueiiky 0e3
JIOKQJIbHOTO CTOKA.
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7 8 9
|t |~
4 5 6
-« —
1 2 3
LN
Z1 - BXOJIHOM CJIOM CKQJISIPHOT'O THUIIA - penbed
72 - HOBBIM cioi Tuma LDD
| Z2 =1dd (Z1) ‘ HanpaBJIeCHUS JIOKAIbHBIX IOTOKOB
Hampuwmep:
Z1 Z2 =1dd (Z1)
313|211
313121114
313|321
305 | 304 | 307 | 307 | 308 66|65 4
302 | 300 | 298 | 299 | 301 | _ Wi
299 | 298 | 296 | 300 | 301 | ¢ PAN
297 | 296 | 295 | 294 | 295
NN [ W<
NN (N TV
— | —> | —> <«

Aueiiku ¢ xogoM 5 Ha kpawo (rpanune) LDD kapthl

IIPEACTABIIIIOT TOYKH YTEUKH C HCCIIENYEMONU TEPPUTOPHUHU.

Slueliku ¢ KOJOM 5, pacrojOoKEHHbIE HE Ha Kpaw KapThl,
Ha3bIBAIOT «IMKaMuy. «SIMKa» OKpyXeHa sueilkamu c Oousblieit
BBICOTOM, 4yeM B Hell caMoi. Kak pe3ynbTaT, U3 «IMKH» HEBO3MOXKEH

CTOK B COCEITHUE TYECHKHU.
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Hano ormeruth, YTO BO3MOXKHBI JIBa BUAA <GIMOK». «SIMKH»
MEPBOr0 BUJA — CJIEACTBUE PEANBbHBIX NOHUKEHUM MECTHOCTU M
KapCTOBBIX BOPOHOK B JauamadTe. Ha TakoM MOHMKEHHUU «IMKa»
OyIeT HaxOAUThCS B SUCHKE C HAWMEHbBINEW BBICOTON. «SIMKH»
BTOPOTO BHUJA SBJISIOTCS apTeakToM MOJENH  BCICICTBUE
JMCKpeTU3auuu IMoBepxHocTh BbicOT Ha [IMP. Takue «IMKm»
HAXOJATCS B MecTax 0e3 pealbHOTO TIOHMKEHUS Ha JaHmadTe.

[pumep 20: Cozpatre cnoit myLDD HanpaBieHUN JOKaJIbHBIX
IIOTOKOB.
Pewmienue: myLDD = 1dd (topo).

HOpumep 21: Co3narh ciaoi pit ¢ Mackoil «IMOK» Ha JIaHHOUN
TEPPUTOPHH.

Pewienue:

1) mocTpouM MEepeKoIMPOBOYHYIO TabIuUITy table:

O 00O\ B Wi =
SO OO~ OO OO

2) pit = recodel (myLDD, table).

Jpenasicnvlii ananus - onpe()eﬂeHue HMCXO@EWL{X nomokKoe

JlaHHast omepaisi HaXOAWUT IYTH, MO KOTOPHIM Ha peibede
(MM CTOMMOCTHOM penbede) TMOoHAeT TMOTOK M3  3aJaHHbIX
VCTOYHUKOB, PAaCIOJIOKEHHBIX Ha u3ydaeMoi Tteppuropuu. OHa
MacKUpyeT Ha pe3ylbTHPYIOIIEM CJIOE TE€ SA4YEHKH, KOTOpbIE
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HaxogdATCd BHHU3 110 TCUCHHUIO OT HCHYJCBBIX SAYCCK CJIOA

WCTOYHHKOB.
Z1 — BXOJHOH CJIOM HOMUHAJILHOI'O THUIIA - HCTOYHUKU
72 — BXOAHOM ciioi tuma LDD

73 — HOBBIN CJIOM HOMHHAIBHOTO TUMNA - TOTOKH

73 =path (Z1,72) | HenyneBbix sueek cios Z1 mo penbedy ¢

onpeacisACT IMYTH HHUCXOAAINHUX ITIOTOKOB U3

LDD Z2, mackupys sueiiku ciios Z.3

[Ipumep 22: Cozpatb cioil flow MOTOKOB M3 MECT PaCIONOKEHUS

koJjoauen. ['1e 3akaHuuBaeTCs IyTb BOAbI U3 3THUX HCTOYHUKOB? (B

«IMKax»)

Pewenue: flow = path (well, myLDD).

3ananus

Bapuanm 1. TlonyuuTb KapTy 3acTpoiiku Ha penbede ¢
YKJIOHOM 0o0Jie€ 5 TpagycoB.
JlaHbl: cioi 3actpoitku build u cnoit penveda topo.

Bapuaum 2. KakoBa MUHUMaJIbHasg U MaKCUMaJbHasi KpyTH3HA
CKJIOHOB I0YKHOW AKCITO3UIIUU?

aHBI: CJION penbeda fopo.

Bapuanm 3. Kakue KOJOAIBI, HUCIOJB3yeMble Uisi 3abopa
MMUTHEBOW BOJIBI, PACIIOJIOKCHBI B 3aIMIIEHHBIX 30HAX - Ha
paccrosiHusAx Oosee 4yeM 2 KM OT cTpoeHui u gopor? CKOJIbKO
Ha 3aJJaHHOW TEPPUTOPHUH TaKUX KOJIOJAUEB?

Hanwl: crnoit 3actpoitku  build, cmoit mgopor road, cioun
KoJonares well.
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Bapuanm 4. I'ne Ha 3a1aHHON TEPPUTOPUU MOKHO MOCTPOUTH
CHOPTKOMIUIEKC IuIomansto 20 ra, eciu Juisl €ro pa3MelleHus
HEO0OXOMMO BBIIOTHEHUE CIECAYIOUIUX YCIOBUI:

1) B HacToALMI MOMEHT 3TO MECTO HE HUCIOJIB3YeTCS IS
3aCTPOUKH, HA HEM HET JOPOT M BOJHBIX OOBHEKTOB,

2) B paguyce 5 KM HET IPOMBIIUIEHHBIX MPEANPHUATHH,
KapbepoB (PYAHUKOB) U CBAJIOK,

3) kpyrusHa penbeda He 6omee § Tpamycos,

4)  paccrosiHH€ JI0 mocce MeHee 1.5 Kk,

3aMeuaHue: 30HA, 3aHMMaeMas CIIOPTKOMILIEKCOM, JOJDKHA
OBITH CBSI3HOM.

Hanbl: crnoit 3actpoitku build, cnoit nopor road, cnou
BOJIOTOKOB U BOJIOEMOB water, CIIOi penbeda topo.

Bapuaum 5. Halitu HamOonee JemieBbld MapupyT s
NPOKJIAIKNA TPYHTOBBIX JIOPOT MEXIY BBIPYOKaAMH U MECTaMU
CKJIQJIUPOBaHMsI Jieca IPU yCIOBUHU:

1) cTouMOCTh CTPOMUTENHCTBA JOPOTU HA peibede ¢ YKIOHOM
6osee 12 rpamycoB B 3 pasa BbIIlIE, YEM 110 HOPME,

2) CTOMMOCTH CTPOUTENbCTBA MocTa B 10 pa3 Bbimie, deMm
CTOMMOCTb CTPOUTEIBLCTBA JOPOTH.

Janbl: cinoit cknanoB dump, cioil BbIpyOOK logging, cioi
BOJIOTOKOB M BOJIOEMOB water, CIIOi penbeda topo.
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YUYEBHASA ITIPOI'PAMMA GISPROG

Jns  BBINONHEHUS MPAKTUYECKUX 3aJaHUM 1O  Kypcy
«"EOMH®OPMAIIMOHHBIE CUCTEMBI» HCTIOJIb3YEeTCSA
yueOnas mporpamma GISPROG, paspaborannas B Kazanckom
yHUBepcuTeTe. JTa HecioxkHas pactpoBas [HMC cneunanbHO
co3maHa [yl 00pa3oBaTeNbHBIX IIeNiel; €€ CTPYKTypa U OCHOBHBIE
GYHKIIMM  CXOIHBI C TEMH, 4YTO peallu30BaHbl B JOPOTUX
npombinuieHHbIX  ['MC-makerax.  OrpaHudeHHEM  MPOTPAMMBI
ABIJISIETCSI MCIOJIb30BAaHUE [IJIsl IPEACTABICHUS MPOCTPAHCTBEHHOM
uH(pOpMallMM B paMKaxX pPAacTPOBOM MOJENU JaHHBIX PEryJIIpHOU
KBaJPaTHOM CETKH (PUKCUPOBAHHOTO pa3Mepa - S11x511 sueek.

OcHOBHOI (paiiJIOBOM eTUHHUIIEH TPOTPAMMEI SIBIISIETCST POEKMm
— TEKCTOBBIM (haiin dopmara *.gpr, comepkammii HHPOPMAIUIO O
KOOpAMHATax uccienyemMon TEpPUTOPUN u CITUCOK
KapTorpauuecKuxX CIJI0EB, BKIIOUEHHBIX B TPOEKT, C YKa3aHUEM
pacIoIOKEHUsI CJIO€B OTHOCUTEIBHO Jpyr aApyra. Mwms daiina
poeKTa OTOOpa)kaeTcsi B 3aroJIOBKE 2ld6HO20 OKHA TIPOTPAMMBI.
KoopaunaTsl mpoekTa, CliicoK CI0€eB, UX CBOICTBa OTOOpakaroTcs U
PEAAKTUPYIOTCS B OKHE YNPABIeHUs CLOSAMU.

I'1aBHOE OKHO IPOrpamMMbI

['maBHOE OKHO MHPOrpaMMbl OTOOpakaeT Ha SKpaHE 2lasHoe
MeHI0, UHGOPMAYUOHHYIO naHelb U TEKYIIYIO KapTy.
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" ]Yuebnan IWC - D\gis'al.gpr 18] x|

< 1

Coii: building [ = 611750, ¥ = 152850 [3nauenme: 0 [kapanaaw: 0

I'J1aBHOE MEHIO

IIynkT rnmaBHOro MeHto Maij npegHa3HadyeH Ui IEUCTBUM C
NnpoeKxmamu:
HoOBBII IPOEKT - CO3/1a€T HOBBIM MPOEKT.

OTKpPBITH IPOEKT - OTKPBIBAET CYIIECTBYIOIIMM TPOEKT.
CoxXpaHUTh NPOEKT - COXPaHSIET TEKYIIHI MPOEKT.

CoXpaHUTh MPOEKT KaK ... - COXPAHAET TEKYIIUN MPOEKT MOl HOBBIM

HUMCHEM.

3aKpBITh MPOEKT - 3aKPHIBAET TEKYITUH TTPOCKT.

BbIX0n - BBIXOJ U3 IPOTPaMMBl.

Ilynkt rnaBHOro MeHt0 WMHCTpPYMEHTBI TIPEAOCTaBISAET
pa3MyHbIe cpencTBa It paboThl ¢ MHPOpPMAIIHEH:
[laHenb MHCTPYMEHTOB - TIOKa3blBa€T WM CKpBIBACT HaAHelb

UHCMPYMEHMO8,
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YupaBieHUE CI0SIMU - OTKPBIBACT OKHO YnpaejleHus Cciloiamu,
JlereHga TEKVILEro Cjaos - OTKPBIBACT OKHO JleceHObl AKTUBHOTO

clIos,
Wndopmanust 10 KOOpAMHATAM TOYKH - OTKPBIBAET OKHO

ungopmayuu,
PucoBanue 1o TEKYIIEMY CIIOO - BKIIIOUACT PEeHCUM «PUCOBAHUSLY TIO

AKTUBHOMY CJIOIO.
[Tyukr  rmaBHoro  MeHoo  Macmrad  npegocTaBiseT

BO3MOKHOCTh HU3MCHHUTh MaciTao BHU3YaIH3UPYEMO
reonH(pOpMaLnH:

YBEIMYHTE — MEPEX0 B PSKUM Kypcopa «yBEIIMUCHUE MACIITaba,
YMEHBIINTh — TMEpPeXOoJ B PEKUM Kypcopa «yMCHBIICHUE
MacmTada,

MuHMMaJIBbHBIA - YMEHbBIIAeT MacmTad KapTbl J0 MUHUMyMa: |

sYeiiKa COOTBETCTBYET | TOUKe SKpaHa.
[Tynkt rmaBHOro MeHto CnpaBKa MpeoCTaBIISIET CIIPABOYHYIO
UH(pOpMaILUIO:
ConeprkaHue - IOKa3bIBACT CTPAHHILY CO/ICPIKAaHUS CIIPABKH,
WHpekc - moka3bIBaeT CTpaHMIly WHAEKCA CIIPABKH,
O nporpamme - oTkpbiBaeT okHO "O nporpamme".

HNudopmannonnas naHeiab

Ha undopmannoHHOW MaHenw BHU3Y TJIABHOTO OKHA MOXHO
YBUJIETH:
Cio#i - moka3bIBaeT, KaKOW CJIOW SBIISIETCS aKTUBHBIM (BBIOPAHHBIM B
CITUCKE CIIOEB B OKHE YNPABIEHUS CLOAMU),
X =, Y = - KOOpAUHATHI TOUYKH I10J MBILIBIO,

3HAYEHME - YKMCIIOBOE 3HAYEHHE IO MBIIILI0 B SUEHKE aKTUBHOIO
c1o4,
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Kapangam - 1emoducieHHOE  3HAYE€HHE, KOTOpoe  OyneT
UCIIOJIb30BAThCA NI «PUCOBAHMS» MO  AKTUBHOMY  CJIOIO
(menouncnenHoro tuma). llleadok eBON KHOMKHU MBIIIA B JTOU

00J1aCTH BBI3BIBACT JICTCHAY aKTUBHOTI'O CJIOA.

Ilaneanr HHCTPYMEHTOB

[TaHenb UHCTPYMEHTOB CIYKUT JJIsi OBICTPOTrO MEPEKIIOUEHUS
MEXIYy pEeKUMaMU Kypcopa MbIIIM, a TakkKe JJIs BbI30Ba OKHA
YIPaBICHUS CIOSIMH.

Ve

1. xypcop B pexume UHGOPMALIUK O TEKYILEH

saueiike B okHe ungopmayuu,

2. Kypcop B peXXUME yBEIMYEHUS MaciITada,
KypCcop B peXXHMe YMEHbIIEHUs MaclITaa,
4. BBI3OB OKHA YNPAGLEHUS COAMU,

5. Kypcop B peKHME «PUCOBAHUAY TIO

‘|Lf’@ﬁ’ﬁf

AKTHBHOMY CJIOIO.

OxkHo nndopmanuu

I[aHHOC OKHO MpPCAOCTaBJISICT I/IH(I)OpMaI_[I/IIO 0 sYelike Mmon
YKa3aTeJICM MbIIIN (HpI/I Ha)XkaTUH €€ JIEBOM KHOHKI/I).
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WndopMaywa: KoopauqHare: X = 613550, ¥ = 145250 |

A cnoA mA | FHAHEHHE | LgeT |
BOOHBIE b CuLa 1]

neca KYNETYPEI COCHE 3 [ ]

noYEL HepHozete! THIMYHEE 171 [ ]

pEbED BewecTe. 273151

B 3arosioBke okHa BbIBOJATCA X M Y KOOPAMHATHI TEKYIIEH
TOYKH.

B camom okHe 1151 Kaxa0ro U3 clioeB (IOMEUEHHBIX B CIHCKE
CJIOEB «TaJIOYKO» BO BTOPOMW MO3MUIMHU) MPEACTABICHA CJIEAYIOAas
uHpOpMaLus:

Wwmst ciost - uMst Cllos1, OTIpeieIieMOe B OKHE YIIPABJICHHS CIIOSIMU.
Ums - anma cnoeB HOMUHAIBHOTO THIIA BBIBOJUTCS CHUMBOJIBHOE
0003Ha4YeHNE 3HAYCHUS B JaHHOU sSUelike (ompezensieMoe B JIETeHIe
CJ10s1); Ui ClIoeB BemlecTBeHHOro tuna u LDD BeBoasITCS Haamucu:
"Bemects." u "LDD", cOOTBETCTBEHHO.

3HaveHHE - 3HAUCHUE CII0S B JAHHOM sTUEHKe.

IlBer — 1uBeT, COOTBETCTBYIOIIMIA 3HAYEHUIO B  S4YCHKE
(ompenensiembrii B serenae cinosi). Jns LDD crmoeB BuIBoOUTCS
CTpENKA, COOTBETCTBYIOIIAS] HAITPABIICHUIO CTOKA.

Pe:xum «pucoBaHus»

9TOT PCXKUM MNPCAHA3HAYUCH [UIA PYYHOI'O 3adaHHs HOBBIX
3HAYCHUH B SUCHKaX aKTHUBHOIO CIIOS HOMHHAIbHOIrO Thna. CHadana
B JICTCHAC aKTHUBHOI'O CJIOA BBI6I/IpaCTC}I HYXXHOC 3HAUCHUC. I[anee Ha
KapTC¢ TIJIaBHOTO OKHa YKa3bIBAIOTCA ﬂ‘leﬁKH, Kyaa HCO6XOI[I/IMO
3aHCCTH JaHHOC 3HA4YCHUC. OTH  A4eiKku cpasy 0T06pa>1<a10T051
OBETOM, COOTBECTCTBYIOIIUM JAHHOMY 3HAYCHHUIO B JICTCHC CJIOA.
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OKHO JereHabl

Jns  xaprorpaduveckoro ImpeacTaBieHUs (BU3yaTu3alllu)
pPacTpOBBIX CJIOEB MPOEKTAa CO3JAIOTCS JIETEHbI, OINpPEACISIONne
Kakhe I[BeTa OyayT HCIOJIb30BAThCA Ui OTOOPa)KEHUS 3HAYCHHM
SYEEK TOTO UM UHOTO CJIOS.

JlereHaa HOMHHAJIbLHOIO CJIOS

R

kMran SHaveHME | Ueer |
0#

AySpasel 1=

AMAHAEM 2+

DCHHHUEM Kh

BEpesHARH 4= [ ]

COCHAEM b=

EUNETYPEI AYGa Fil [ ]

EUNETYPE! 204 g [ ]

KYNETYPE COCHEI g [ ]

v iToneko cyllEcTEYOWME SHAYEHMS

[ &HOEMTE: | Cnpaet.a | JaKpeTE |

IlepBasi KOnOHKA JEereHAbl HOMUHAJIBHOTO ciiosg — «Mmsay -
ONpeAeNsieT CUMBOJIBHBIE BBIPAXXEHUS Ui 3HAYeHUW ciiod. Bxon B
PEXKUM PETAKTUPOBAHUS UMEH OCYIIECTBISETCA IBOMHBIM HIETYKOM
JIEBOI KHOITKH MBIIIIN B DTOM KOJIOHKE MJIM Ha)KaTHEM KiaBuIn F2.

Btopas xonoHka — «3HaueHUE» - MOKA3bIBAET IICIIOYNCICHHBIC
3HAYEHUsI, IPUYEM €CIIM B CJIO€ €CTh XOTh OJHA S'YEHKa C JTaHHBIM

3HAQY€HHUECM, TO OHO IIOMCYACTCA CHMBOJIOM *, BHI/I3y OKHa
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HaxonuTcst momerka  «llokas3plBaTh  TONBKO  CYIIECTBYIOIME
3HAYCHUS»: €CIM B HEH MOCTABUThH «TAJIOYKY», TO B JIeTeHAe OynyT
BBIBOAMTHCS TOJIBKO MPHUCYTCTBYIOIIME B CJIO€ 3HAdeHUs (C
cumBosioM *). KHomka «OOHOBHTB» MeEpenpoBEpsieT NMPHUCYTCTBHE
3HA4YCHUU B CIIOE.

Tpetps kosloHKa — «L{BEeT» - onpenenser uBeTa g 3HaYEHUH,
KOTOpbIE OYAYT MCIOIB30BATHCS MPH OTOOPAKEHUH CJIOSI B TIIABHOM
OKHE TporpaMMbl. UTOOBI M3MEHUTH LBET HYXHO IIEIKHYTH JIEBOM
KHOTIKOW MBIIIM B OSTOH KOJOHKE WJIM Haxarh KiaBumy F3.
OTtkpoercst craHIapTHOE OKHO BBIOOpa 1Beta Windows, B KOTOpOM
MOYHO Oy/IeT TOA00paTh KEIAEMBbIH IIBET.

Jlerenaa cKaJsipHOIo CJI0S

i
| INuanasoH Lger |
1124
1388
1592
1746
200
224
248
272
295 |
320 |
3 [200 220
_ U Eeer tax
I'IEI ﬂ YeraHosure Mindkdax I
Cnpaeka | 2aKpemE |
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Kononku nerenael ckasipHoro ciost «/luanason» u «LiBer»
ONPEEIAIT IUANA30Hb] YACIOBBIX 3HAYEHUHN SYEEK TEKYIIETO €04,
a TaKKe LBET I OTOOpaKEHMM ATHX JAMANla30HOB Ha KapTe B
[JIABHOM OKHE IporpaMMbl. Kakblil Auana3oH UMEeT «BEPXHIOK» U
«HWXKHIOWO» TpaHullbl. CHEKTp Ouana3oHOB HEIPEPBIBEH, TO €CTh
HIDKHSAS TPaHHUIA OJHOIO JUalla30Ha CIIYXKUT BEPXHEW IpaHULIECH
CIENYIOLIEro 3a HUM JAuana3oHa. BepxHss rpaHuna B OTIMYHE OT
HIDKHEN SBIAETCS BKIIOYUTEIBHOW (3HAYEHUE PABHOE BEPXHEU
rpaHune Oyzner BKIOYAThbCsl B JAuana3oH). Muaukarop unBera
HaxOJUTCs Ha OJHOW CTPOUYKE C HHKHEW IPaHMIIEH Iuarna3oHa.

['panunpl ¥ 1BeTa AMANa30HOB MOTYT ObITh M3MEHEHbI. JlJis
ABTOMAaTHUYECKOIO CO3/IaHMS HOBOWM ILIBETOBOM IIKaJIbl BHU3Y OKHaA
HaxomATCsl TpU IIOJS BBOJA: MHMHMMAJIBHOIO, CPEIHETO W
MakCUMaJIbHOIO  3HAYEHUW  IIEPEMEHHOM  ClosA, H  TpH,
COOTBETCTBYIOIIME WM, LBETOBBIX Ioysd. [llenuok 1eBOM KHONKH
MBIILIY Ha 3TUX MOJIAX BBI30BET CTaHAAPTHBIN UANOr BbIOOpa LBETA.
Hwxe pacnosoxeHo Imone BBOAA KOJWYECTBA JUAINla30HOB, Ha
KOTOpBIEe OyJeT pa3OuT BeCh MHTEPBAJ OT MUHUMYyMa /10 MaKCUMyMa.
Onepauus  co3gaHusi WM W3MEHEHHS  I[BETOBOW  IIKAJIbI
IIPOU3BOJUTCS MOCIE HaXXaThUs KHONKHU «Co31aThy.

['paHunpl ¥ LBET JUANa30HOB MOTYT OBbITh TaKXe M3MEHEHbI
Bpy4YHYIO. [l penakTHpoBaHUs TpaHULBI HA HEW HYKHO JBaXIbl
HIETKHYTh JI€BOM KHONKOM MBIIIKM WJIM HaxaTh kiaBumy "F2".
Uto0bl M3MEHUTH I[BET JUana3oHa, HY)KHO HaxaTh kiaBumry "F3"

HJIN IOCJIKHYTH JIEBOM KJIaBUIIIEH MBIIIH B IT0JIE HHAUKaTOopa IBETA.

OxkHo YipaBJI¢cHUA CJIOAMHU

B 5TOoM OKHE BBINOIHSAIOTCS BCE ornepanvu HaAd CJIOAMU
MMPpOCKTa U CaMHM IIPOCKTOM. OxHO COACPKUT IOJIA IJId 3aaHUs
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KOOpOuHam MPOEKTA, CHUCOK CI0e8 TIPOEKTA, MeHI0 W YIPABISAIONINE
kHOnKU. CJI0M, BEIOPAHHBIN B CIIHCKE CIIOEB, CYNTACTCS AKTHBHBIM.
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KoopauHaTthbl IMPOCKTa 3aAar0TCsA YKAa3aHUCM KOOpJAWHAT

LIEHTPOB YIVIOBBIX S[YEEK pacTpa — JIEBOW-HW)KHEW M IIpaBOM-
BepxHel. DTa uHpOpMaIUs KUCIIONB3YEeTCs NIl BCEX OIeparuil Hajl
CJIOSIMHU, CBSI3aHHBIX C KOOpPAMHATaMU — OIPENIEJICHHE PAcCTOSHUM,
wiomaned u np. Ilpu co3gaHum HOBOrO NMPOEKTAa MO YMOJIYAHUIO
BBICTABJISIIOTCS  ClIeyronue KoopauHatel yrioB: X; = 0, Y; = 0;
X,=511,Y,=511.

CHHCOK CJI0EB

PactpoBbie ciion MoryT ObITH J00aBiIeHBl B TNPOEKT JUOO
OTKpBITUEM ¢haiinos dopmara *.lay, b0 MyTeM CO34aHUEM HOBOTO
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cinosi. Dainbpl CIOEB MOTYT pa3JeisaTbCsl MEKIY HECKOJIbKUMU
OpOeKTaMH, T.€. OJUH W TOT K€ ailm cjaos MOoxeT ObITh
3aJICMCTBOBAH B HECKOJIBKUX MpOeKTax. [Ipu 3TOM n3MeHeHue ciosi B
JTF000M M3 MIPOEKTOB aBTOMATUYECKH MOBJICYET U3MEHEHHE B JIPYTHUX,
COZEPKAIIMX 3TOT CIIOM.
OTtoOpakaeMblil B OKHE CIIMCOK CJIOEB ITPOEKTA:
e[loka3pIBaeT, Kakhe CJIOW W COOTBETCTBYIOIIUE UM (aiiibl
clioeB 3aneiicTBoBaHbl B mpoekTe. [lomuplid myTe K (ailmy
AKTUBHOTO (BBIOPAHHOTO B CIHCKE) CIJIOSi OTOOpakaeTcsi B
3aroJIOBKE OKHa.
eOnpeensieT pacnoiokeHUE CI0EB OTHOCUTENBHO APYT APYTa,
YTO BJIMSET HAa KOHEUYHbIM BuJ KaptThl. llepemecTuts cioit
MOXHO IyTEM IMEPETACKUBAHMS €0 MbIIIBIO, a TaKXe MpHU
MOMOIIM KHOMOK CO CTpelKaMu (KHONKH C KpacHBIMHU
CTpeJKaMu TepeMelaloT CIIOM B Hayalo/KOHEI[ CIHCKa, a C
MaJICHbKUMHU YEpPHBIMH CTpEJIKAMU - Ha OJHY IHO3ULUIO
BBEPX/BHU3).
e[lo3BoNsIeT 3a/MaTh PEXUM OTOOpakeHUs WHGOpPMAIUU IS
KaXJOro CJOs C IOMOIIBI0 IMOMETOK HAallpOTUB Ha3BaHMUS
ciosi. «["amouka» B mepBOW MO3UMLUU O3HAYaET BUIUMOCTH
cinos (cior Oyner oToOpakaThCsl Ha KapTe B TJIaBHOM OKHE
nporpammel). «l'ajmoyka» BO BTOPOW MO3MIMU O3HAYAET, YTO
nH(popMalMsg € JaHHOTO cJ0s OYJEeT BBIBOJAUTHCA B OKHe
unghopmayuu.
oCy’>KuT 1715 orpeneneHuss UMeHu ciosi. [lo ymomuanuto npu
CO3/IaHUM HOBOTO CJIOSl €My IpHucBauBaeTcsl Ha3BaHue «Her
uMeHn». [l ero u3MEHEHUsT MOXHO HaXKaThb KHOIIKY
«[lepenmeHOBaTHY, MO0 MIETKHYTh HA HY)KHOM CIIO€ TPaBOit
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KHOITKO# MBIIIHU, IOCJIC Y€ro AKTUBU3HUPYCTCA I10JIC MMCHH,

1€ MOKHO BBCCTH HGO6XOI[I/IMOC 3HA4YCHUC.

Memnro -> Caon

[Tyaxr mentro Ciom mpeaHa3HAuYeH I MaHUITYJIHPOBAHHS
CJIOSIMHM BHYTPH ITPOEKTA.
Co3/1aTh HOBBIM — CO3JAa€T HOBBIM CIIOM; MPU ATOM HEOOXOAMMO

3aJ1aTh:

- HMJ COOTBETCTBYIOLIEro (haiina cios,

- THUIN JJAaHHBIX CJI0S (HEMpPEPbIBHBIC UM HOMUHAJIbHBIE).
OTKpBITH - OTKPBIBAET CYILECTBYIOLIMM (aiin cios; ecnu dainn yxe
UCIIOJIb3YeTCsl TEKYILIUM IIPOEKTOM, TO Oy/eT BblAaHa OLIMOKa.
Yaanute — ynanser akTUBHBIN CJIOH U3 IPOEKTA.

CoxpaHuTb — COXpaHseT aKTHBHBI  CJIOH  NpoeKkra B
COOTBETCTBYIOLIEM (hailine cios.
CoxpaHUTbh KakK ... - COXpaHseT aKTUBHBIH CIOW IPOEKTa B HOBOM

¢aiine, mocie yero AaHHBIA CIOM TEKYLIETro MpoeKTa OyJeT CBs3aH
yKe ¢ 3TUM (haitsiom.
CoxpaHUTb BCE — COXpaHsET BCE MPOU3BEJCHHbIE U3MEHEHUS KakK B

daiine camoro mpoekTa, Tak 1 B (paiiiax Bcex ero clioes.

MeH1o -> PeJaKTHPOBAHME - ONIEPAIMH HAJ CJI0SIMH

[Tynkt menio PepakTupoBaHme MpeaoCTaBIse€T CPEACTBA IS
BBITIOJIHEHUS onepayuil Hao pacmposbiMu C10SMU.
OYHUCTUTD — 3aMOIHSIET STYECHKH aKTUBHOTO CJIOSI HOMUHAJIBLHOIO THIIA
3HAYCHHUSMU paBHBIMH 0.
UMIIOPT — OCYHISCTBISET WMIOPT U3 PA3IUYHBIX HCTOYHUKOB B
aKTUBHBIN CJIOMH:
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UMIOPT JaHHbIX U3 (aitnma *.grd mporpammer Surfer B
aKTUBHBIN CJIOW BEIIECTBEHHOTO THIIA; pa3mep aitna
JIOJKEH ObITh 512x512 TOUek;

uMmriopT w3  ¢aina *bmp B  aKTHBHBIA  CJIOH
HOMHMHAJIBHOTO THMa; pa3Mmep (aiina A0mKeH ObITh
512x512 nukcesios, 256 1BETOB;

UMIOPT JaHHBIX U3 (aiima *.mif nporpammsr Maplnfo B
AKTUBHBIA  CIIOM HOMHUHAQJIBHOTO THUIIA C  YYETOM
KOOp/JMHAT;

IIEpeHOC JaHHbIX u3 (aiina cios *.lay mporpamMmbl
GISPROG B akTUBHBIH CJIOW MPOEKTAa; UMIIOPTUPYIOTCS

THUII CJI0S1, 3HAYCHUS STYCEK U JICTEH/IA.
ToueuHble Onepaluy — BHI3BIBACT ONEpaIlii aJredpbl KapT:

[ToagnmyHkT «Mat.onepauuu C BEIIECTBEHHBIMH CIOSIMU

apugmemuyeckue onepany U oNepauuu cpagHeHusl,

ITognyHkTr «llepekoaupoBKa CI0€B Bell. -> LEIOYUCIL.)

OTIEpALIHS NepeKoOUpPOBKU recode3,

ITognyHkT «IlepekoanpoBKa CIOEB LEIOYUCIH. -> BEL.»

oTIepalHsl nepeKoouposku recodel,

[Monmynkt «Knaccupukanusi 1ETOYUCIEHHBIX CIIOEB»

omepalu  nepekoouposku  recodel, recodel, ycnosHwiii

onepamop,

a Takxke, MOANYHKT «MneHTudukanus OOBEKTOB» - OIEpaluio

ebloenenUs U UOeHMUPUKAYUU C8A3HBIX 00beKmos clump.

Onepam/m OKPYXKCHHA - IMO3BOJIACT BBINOJHATE MPEAYCMOTPCHHEBIC

NporpaMMoil  omepauuM ¢ O0ObeKTaMH, a TaKXe onepauu,

YUYHMTBIBAKOIIHE IPOCTPAHCTBEHHbIN KOHTEKCT:

[MTonnynkr «Ilnomanusie onepaunu -> [loacyuer mmomaan» -

onepanuio objectArea,
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IToamyHKT «IIimomanusie ornepauuu -> Beraucienue
3HAUYCHUIN) - OTepalluy BBIYUCIICHUS] CTaTUCTUK objectAverage,
objectMin, objectMax,

[MoanyskT «OKOHHBIE GYHKIUUY» - ONEpaluu winave U windiv
B CKOJIB3AIIIEM OKHE,

[Momnynkr  «Kapra  paccrosiHMi®» -  QucmaumyuoHHoe
npeobpazosanue spread,

[MoanmyHkT «O06MaCTh BUAUMOCTHY - oniepauus visible,
[ToanmyHKT «YTOJ U HAKJIOH» - OTIEpALINH aspect u slope,
[ToanyukTt «LDDy - onepanus ldd onpeoenenuss nanpasnenuii
JIOKAIbHBIX HOMOKO8,

[TonnyHkT «/IpeHa)kHBI aHAMUM3 W NyTU» - omnepauus path
onpeoeneHus nymeu HUCX0O0AWUX NOMOKOS.
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